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&?HdjjlA 



^JJ^^JJ^J 




j£j£hjad\ iJA i)\js> iLujjIjJI i^ljL^jV j^l> J^ai jO~*a 
tjU-l UJ?~ iujjjljjl O^l jl Xi^i .jjJoJil iLo*>yi JT LgJ* Jl»*u ^ i*J*LaJI 
JfJLS-l ij^-jj dliLidl J lj*«j jl *^SLol j£ djf~&\ J*" t^l ■SjTj «s^>- JLJbj 
tjijjl U* <u»h Lflj iJaJI a Jut (yb-i^pw oJJJ .Sjj^Sfl 4u< i^ujSflj &l J"^ 
cLsf j^ obf j* jnTI I_/j d'\ ^jliJJ i^syiJI £uJ V Ji .L> JT Jl* *uJ^j — o aSjj 
.p j«^jil IJia <LJ jOzxIj *>La3 jAA'nJ jl LUjI dUJJ 
ObVl t> tf Jl* s-=S3l a Jus JT L^JjLj ^Jl LJUVI OUj_m?j1I £«_«-sr rP^ 

OjL.SH J^f- j« ^jtfJI jai J JjLdl jl dLJU UI& ~ JC V uj^k* ij\Ji\ Ob Vb 
iapUsr'iH obikll ^ J A'jto j& *~£ J *^JlS3l oju^I ^JJI Ja~Jlj ^J~JI 
j« j^jLaJI j^s k...Jl jljjl ojL S!l iJta .Lfro^jjj l^ JLauJ ji 4~OxJI Objs~llj 
tLgj JjJiiaw Vj 4-31^-j^l jj»Sfl Oj-^^l Ji«JJI oUJjl j»- cSJb-lj i~br J ob£ll S«.ly 
.L$j *^*bil tl^-l j» \j£L& lj ±*&\ ala l£p-l ^Jl JSLiJ-b I jyb 
j^ <djL» jl ijiw J^-JJ oJjll \~£ jj» ajjpj ob&l IJl» lyL jl ^jliii j& 
SJuAaiiiLil jjJt?fc--i <u« SiLL-i^l JOj^jiJiJJI dkJjlUl .ipL?- oLiiLs J*>1?- 
. ji>-Vl J| j^jjLC jp oa^dlj ^"LcUaJb *V jVI j* o>^»~- ^1 ij tap 
iaJ^- .#»ji <Uil <&-J c~~T jJI t^-s&l a ia jtf^j a^ J &«aL1I jl Jl AJLsJ 
OjJbjj jjJJJ Jj5j dUJti sp Li VI J lAs- OjLU <_^3I aia J J3L&M c~ms>_^ . jjJlU 

.LjjT Uj* ft) pJLS o=^Jl a-** ol '-jij^\ J| jjjJI ja 

^jjl coL^JI iLgJ J Sijrjil s-sSOl a Ju» j^ ^.iLc J* ^ jl ^jLiU J-ill ^ 

.SJudllj ittJI 4-y JJI iljlL; iu*3l jiLail aia <Utfj>w ^JJI p jdl 
Olii^jluJl^i-tfAJi^aJ Ol^-jc*^3l j^aj^ jLToL^JUJiA JJt£ J 

i~jU J^J^ J I iM9^ Ol* jm?j« j^?^ J jAoLt OjLI J I tdliwJI <_^T J* .Ux*j 

.j^aJI J j \j*j I JJ ^ij5j 4}jSLiJI jjS 




2003 jiW — J^Jbuol 



UijUJj 



AoJUj^l jl Jm A 9 56 alP Sytfl J l5 s~ OJJ 1 * jUsJ.1 ^i\ cJi k_^j ^JJI ^_Jl£)l jjj 
jlJU^b IjjOLJUiJI Jj,Jj~uol i>u>\^r J jL-ijL~»A*»l?- Joli^l^ji iS^I J^lillj^lJcu^l 
SjJsLil L^jIs^jJ j^yuj a-jjjIjJI ^yi^-Ju jJI AJbbSy j>g~i^ ^-olS' l5S ?u jjjla . Ly jJIj iL«iL~JI <uT 

.2y>jil &j*jjl ObrjJjjJj)!! « 

Ujb- jj'iUI uvlJJ 5^ ^jTi J "^."j "OjjIa" ^1 j^ yUi-dl jl ^^JiJI ^1 jjSo 
IJla cj^ae. s-sSJl a J* L^jj^^I ^Ull isU^j*/ ^j*>U]l Jp ^jJI f\i-\j^ai Uy t iUL>lj>£JI 
jJL.j aJp aJUI J^> Iju*s LJ o>j ti.jL-JI v^)ly-Tyi fO&l i>TyBI jl Jl <pJI ftf-l jj^t .f U-l 

Jf Jlkjj A^^lj Ajil^VI j^Vl Ji~J j4JJL»sJl^JI «*<Jj*iJlj jTylUj^ Jj .juJI *U-jA 

a,^> ^jji ^0-1 iju»j>»u.j t 3jyj-Sii j^i ur <j j^£j t jijjy iiuii oir>i l^jp ^ ^Ji ^ijii 

.a Jut aSIjU»1 jp j*Ap! ^lic *r^ 
jlsVI Jp j^x-^tjjj tj-UI J) ijT^JI aIUJI Jii j»j j*~\j jjAa Jp- JaJjil i_^T ^?- jjjj 

>Vl ?J Jlj ^1 iyrj\ 3 iJU>l olP^jib^lj aUI 

J] L*l& I jaj t&ijA Jl JA4JI j* Jzi <.\J&\ ja A*~>lj ixjj-iJ Sjj-S" 4-JUJJ t5 ^u jjjl* V^" Q»* 
iJliSMj &jJ&>!j vJ^JI Jl <uT j^y O^-y JJj ^L-lj JijUJIj Ai-yJIj IjJjjj L-JjJul 
.A~Jj.uSllj V-j^lj AJUSIIj AjyJIj *4ij^lj iJLfclnJIj 

o^LiSlli tjuajll jl?i a^&j .aUIj jl^M Jl ou»jU jj£ 5jPi J l^jjjli k_^£)l «ju» osii jloJ 
J 4 .'^jliJI J* Jj~»*Jlj £j~JI jjjbll J 4;j*^ UibJ j&n k_^JI « J* *) ^J t5 JJI £&lj Jf-JI 
p \jj'\ ja op ^S! l&au ^Aj jl ^^r J^-ij IaIjs« j&jj t^l a JA l>. j^jli ^1 Jp Ja«aJ.I 
k_^JI si* j^ tc- ~ ^Ip jUaw ja dUi jj^L-i t L^P p lijJI »lj] J*«j. Ji?-1 ^^j .iilil a a.,Jj)I 
ajJI c~^7-'i Ji aUI ij?-j o'j^y J>*J jJI ^l^r^ji^)" ^o*?- 0! .I^-iLiI j* oU.,Jiil ^JJLi iJj..,.,v 

■ l5 r~ ojjLa ^^T Jl iyo J~fliiJlj 
ai-ft j-iJ tljj jji k_Jl^JI JjJaj ^a?-j^>jj o^l S*^- j^ 3x*i~« j^jLaM aJA jl d^ 1 *^ 
tS^iJI jl iVwJI j^ ^j caIII J! J>-s>l j^all Ji>J> J* iiJ^H Ji^JI ^ji ^j^-^a ^Jl 

.a JA AjsTj-iJ Jjj ^ ^iU jjJA J^-jj M Ail Jp 5j*>Ip 
p&^J (^t^' C^" tT 1 ' tk ^' a>iA 5t '-^ J* tM^ - ^ 1 Oj««-ij Ji JJI jL9 tJSlil-l a JA *yj> J*j 

.j^ijjjjj M i«Jt?- ojtJJk t*U *i^>yJI Ji^ Jl (tAJuiyj 

^*ljJI j*4 k_^]l a Jla Ul tJ^-lj oi^l iu^» tj-LJI o_j)i jj> iljSwJI iVIjl JyjJ *^j ti^-jljjiJbl 
^Ul ^j^JI j.jS-1 ^JlSil ijaSfl Sjfll JPjTy cJir^J ^jUll Jp j^l^l Ija >)M j&^'\ 

J&\ ifJA j» ^u jjjlA i_^J O-J-jJI ^JJ^\ jl ^ji jl A^C dUJj iUj jpj t AJ! j^-j ^ JJI 

.iJLJ^I^I^.^j 



VI c-J \ja L»jt J ^%*y\ (IWI l^-i-M jJI cjIpI^JIj it-JI ay- 1 jl J! 3jU>l j» Ju V 

2^w Jl SiyJb VJ ^gsw jJ IJLftj iSjSl&l OL^jJjjJbVI j?u 4?-jdlj ci-J-l *U I jj.i JP ibe^l 4^ 

j_£j jj£JI jJy- Id If^jp ^11 i/\Ji\ £l>Hlj (mSJI Jl *r>Jlj MA\ gAlil diL-jpJ^dljjUVI 
«bt j» Ju V ^rlj i)U yUJIj aLJII ijU ^ Ai jw jJIj 4ji>dl jlUll fly- JI>Jbj .^j b! 

.^-Ldlo« > ]IJJ^Vji...VI J 
ai» jj£uo 4UI oyvj tJuliiljjJJI lis L^SU- ^ OJt?-l JA ltS ?u jjjLa 4P>«j* o! :U15 lil «JLJ V 

jTyJI I41 APj jJI SibuJIj JjjJIj iIJI I^J*)^ J* Jlj£*i\ i)jH\ *_Jj*-5 JAWUo jJI 4L-JI k_^JI 

Jp kijjLil LgJ^-^l *ijljSJ! tiJ^aij i.ij^JI ^.jO-I Ji^lil ? lkJI :t^Jl£ll JLpI j*^" 

ij^-l jJI tOlAj^l ^yiiy a*>LoVI ilJibsJI :4>_jjljJU 4jj*jJI VTjJjeJbVI tjSj«aVl JuP 4>j,»iJI tjIUI 

_*>Lo ,3_2_ 1 cjIpj^sjII .jl^iJI »J iC—yTJj^JI (ial^p- Ajj i*_jLaj^l tiilj?- «.|jj ;k~>^JI J 
JjSKoJfiUl^l^j^sll^iiri t jjkll4PJbJ- t idJI Jl4i«e*_j>JI,2_l jiLfc- vJUj_JI :jUa~iJI 
j^aJI tt Ji-.jJ ^l tfcS -y* ^l iijujjkll Jp AtfJi Cb^-I tVlj— 1 jij-iP J jjkJI 4jjaj jL$J I t oUSll 
J j^wdl t( JU)l J;> jTyJI tjIUJI IJ* 2L^ ujo- id&> £ J i»Ja*)l lo\)H\ J 4UI jb*pl t(# j»jJI 
V ijj&l JJ^ t .*>Ui ofju JkJ iJU^JI .jljJ-l (IlP J iJ>JI j> Irflj -iUj ^1 JJu iiuJaJI 
Sjww tuyJI JSjwdl t^Lil jL^-l5jwwtijy.| JSjwdl tSjJJI Sjww yjill i&jy-j i^U-l tjAl^J 

j^Vi t aui jsj~u { j-ji j~ jsj^di ^^1 jsj^di t o,£*ii jsj^u t oeui j jy-i 

^Sj4\ £Aj*3-\ S>idl ;<0JI ^ Ji*)b tOlj*«LI ^iUL t Ljy-l Jj>*-jJI t SL^JU ^JLJbM 
. DNAjl^l t joyJI J5j~«ll ^^1 
dJsliJu^I jIIp t oljUJI Usp t jljJ-l jIIp Jjijjli oiT JUisS?l Ifci :JUisSy vJl^JI c^Tj 

.j-iLiJI ^I^UbtOlSb^^JsJIiJ-JKjUwsJI 
jt^II t0l>2JI J *a— >l— >Sf I maUM :ijTy OlPj^j^ Jjb3 jJI ^>-Vl k_Jl^JI JUpI j^^jj 
j^JUiy-l \J^}Ji JL&\ ijji\ iijAUr\ £»x&j*A .3 _2_"\ jU^J^j-j^iiol^l Jii^^l 
tAJUl cLwhjJUiljI^Uol^JI J(Ji2SUilif*fli*v5 t 4UI J~~- jiy^\ ,Ci\Ji\ «ylp toT^II JiJU-j^l 

ij-i^ll 4£>> ijbJI c^u t ol^l j- obb-l tol^ll J V-L-Vl ^alill t oLdll J *JjLsilj iJL.^1 ^L" 
ccjT^II J^l i^i .ol^JI J5*>UJI (£11*41 j>& t J*tt-l jii c^Sjil tOlMI :>ll <jl~J>l jJuc- 
,0^1 J J^-aJI is** I iiJAli-l *«atf J jl— 'VI i^fl^Ji .iu--il jT^JI al^-l J Jul ^ M tdjJI »JJ 
i-i> to^jil **?-j tbJLij Jyj ti_>jd jl Ji t J»l^sll jWVI ti>ljJI jiS^I ««?■ tjT^il j^ &»U> ^jjjbw 
i-jju ,3 _ 2_ 1 *IJI oUU^- jo iPj^i t jT^JI J SLM J JUi-l t oT ^^-p ^l ij&\ sjjIZ' M 

j~Jb UiS tdL. ii p J>o lili t *UI a*>\r p Ul 4,4*1 tAjjbJI^jP a*>U)!l I4J ^yu jJI OUIj^^l tti~ojJ 

jj*»i~j jiJJI dkljl t jl^JI j JjjJIj^s-JI t jl^O. JT j J** 4JUI t jTyJI jlj-,1 ^yio t jT^JI j/Jl 

■oT^Ji J! 
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Ob&l Ol4js£ 



11 J^-jdl 

a/i\ jU- ^ S^-jil olj*«LI J* ibf 

i6 j^iji^Vii^ j^u-ijJjJi^ikJi 

18 jj^JI iJtc if-j-J j^«il j-Liil 

22 iijU-JI ? l>rSfluuiU.U3loliLil 

2 7 oy^\ s&d j*A\ jj£jl 

3 3 j^jVlijiUrS^^LJ-lo-Liil 

3 6 &h£l&j&l^j#l ( ^jj*Alljjljs)l 

43 jjjjj>! I j Ujj^^M uy J?**i I j»l*«— <J i I 

46 Jj&U^ULw-'JM 

t^jVl fl-^hfr*^ <Xjljilj W*JI &^l 

5 2 Zj~\ JA Z~~^\ Zt-yJ:\ *ijA 

5 5 ii-^-iJI^j^^JJiiJjJI jijljil 

62 ^jVl^jT Jijrjll Ojljsll 

6 5 i-jyiojl>Uxail O^UeUll 

69 ^I^^WJiMI^JI 

7 3 *l#il4Jl5f 

76 ^^11 t-^aJI Sj?t** 

7 8 ^j«tfJI ^~ ! S'J^JI ijLkP (juj j...a...J I s.j*0 Jy J?t«il »bi-*J 2 I 



8 2 j ~a -Jj I tyfi Jut Jv6 I (ju J?t*l I ab«~J 2 1 

8 4 ^I^^WJ^jdl^li^li^lJ-l 

8 8 ipLjsAiUlilj^lj^miil Jijljll 

9 2 Sl^l^^slOJbfjJJJ^ikJIJLiJI^y- 

94 JtjU#l .111 Sj*M 

9 5 U«M j Lac Is-yfiy* * li I iu L~J I if j i 

^ SL^JJ i^ll ijJJI JsjIj^I j,j£J iij^II ijl>l ijjJ-l 

100 ^jVlv^J&iljIjJ-l JjJLf-ll$~Jji 

102 SL*AJiojSUIj J&l *u^j Jj^-Tj^J objJJI J*Ip 

<iJL_s!l uUI 
V-loblSOljj^-Uj^u^ibf 

106 ,v- jplS" ia »l jUj jl&iLaJJ j£c^f 

107 ^iL^SL^^uSfloUJIjj^ilbt^l 

Sijrjll oLvj^JI JT jjTj^j; j& •si 

no iiiUil^jP.^^f-l^l^^j 

113 &~JI^ JlS Ip V^^jbrf^lj^Mljj^JaJI 

1 16 DNAi^jjJIj^bJJj^odlit-^Mdl 

120 U^U-l^jJjA-ft^Jlj-- 

122 l^jsCJIiJjL. jyfail 

125 &U-I 

127 jjkJIijoJt?- 



j-jdl 



<Ot Ji^j ^ill LS'jS' ^J- Iaj* j& V oUjIjjj j~&\a»j jol^J uy Iji ^rjJ 
iJA "JTj t 4xi^ Oj&l ^j l$*~J ^11 5>l j LgJj ^oJ ^11 V-JJI ^j-^ 1 (i^j 

■j>h*j> J^-iy Ujl_^u*ilj jLJ VI 
ijUjsiJI j-wjlillj 4~-<uVl iJj^JI uylji)l jl i3jJu ^^S' jp tij^JI jas^jcj UJutj 

^ jj&l J 4Jjjj*j 4t>M9>« Igil uyl^l aOA JJ2^lj .il*U ji^ t>lj«* jij u— ilsll 

• ^JT^' J *^ Xj~££ jl-J VI ^rj J lajji ^ijS 
ej-^JIpjjj4jLailOjis^ JLTjT £*>*j jj^JI ijjfej*) Ji«4Jj£!l (julj^JUJt^i 
LS'jT jp^^I J*aij ^Jl 4JLJ.Ij IajIjjuj *lll ijL~Jl 4>-ji ^j j~wJI j^ ai\Jal\ 
Jji\jf. LgJLS' ^y-Vl uyljiJI jjs jjjtfJI JuJmJIj l^-Jj ^jaVI ^*>UJI oUj&» kiUJS'j 
jlT L^» J6\jii\ tJ& Jb-I J JjL?- ^1 j ijLjVl SLs- ^~^LJ jjjUw jij c~*+0jj OJi^-j 

.SLJ-I ij?-j Jibtuol ^jm %~fi 
jjS'j tiSiUail jfiptxJ^rjJA IjLwjMSLi tjuljdJI aJLft Ji?-I jjSo jliJbts-jVI j^j 
iJuAi Ul ^aw SJw- Js- \$j> j£! i-»w jjjUw v-«p- OJwrj Jti uuljiJI j^j ,jWl aia 
.Lfcbuu-I ^LJ VI J^J j£c Vj l*j ^JLiV Sj^w 
jlS SJb-ljJI Olj^ow £)j£JI J jLJ VI SL^ J^~j ,-aJI J-il>*JI iiLT jLj-el jXcj 
4-J^ l^t j^^ c-lSLxJ l^iiw ^_J^r JIcu«wsij^!uu*ALIj Jwo jJI JaljaJlai&j c^y-Vl 
jj&lj cJUSj 4Jb^ 4)1 JJ j* ^ 3jr j J*JJ>J» Sj^nllj .Olj^ll ja ^ V 
4J*J is- V ^ JJI <UJI I^aL?- 4*5 1 j 4»i 4i£ <Ujf Jp UJsli *>Lb ^»j &\yA j» <.yr J& 

.4j,Adij 



J Jl* ^1 ji c^I S^Ml oljUl J I4J] J-^JIf ^1 jiliJ-lj oLUIj! 
J IT j t iL«— « jLJ^I 5 b- lfuw» j^j SU-I iyrj J**j jjSOl *££ jJI <bl*ll jjjljll 
j iibj-dJI cJjiJI sift ji *ifj cl&Jtf. j£c *i vki£ju\*A J^J- jl iylill jejljil aJi$J J& 

^1 dJI JSL&4 cj-^^ l^JU* jl VJ Sis- J* JT lAjjii" o_^J?i jjj } &bdl jjjljll 

. "aj^A\" U^i*i\U^-\ aJtaj>Jj Jljs-Vl j* Jb- ^L jSCc Mj cjLJVI Sb-ij?-^! 
eliJj j^j ioUl ,JsjjIaJI C~£ *>bti~« 4jjJL?-j}»y b^l OjJi^- ^^ Sjstall iJS'j 

<dll jl -Xfiij Jfkj c<tfli cliii j^ jl iSiUa* cya^ i—»Uit Sst-sv^JI iaJJJ 4T*Ai«l jl 

. ij&b«*A)l 4jjJtflj lfflJ> -ULsy-j 
jj&l »Up JJ ja jStfJ-l aJA Jp Sjy-Sfl ol^uJI J 4-J*JI OboS/l OjTjjj 
L-o iJjSOl jy„Uilj cJjSlI jjT iL&- Jl d>bi_iSn a j_» cJ_«9jij tij^Ja-JI tLj-uLJIj 
jbil " iLflJ-l aia Js- \jife\ *UUJI jl j»- JjAnJJ Sjjtf &*~JI a JAj t SLM jI^^-jM 
js- jJjJI j-bUI IJ4J SJuJlp ilbi^i cL^&..tl C ULJI plkujlj t " Fine Tuning jijJI 
^Ijj j* ib-U JS" J Sjs>»w kLULftj cojP Vl aUl itU Sj^uw kiliUa jl Lg yo IJiAj «^Jl 
4tfJJ-l a JLft j£ ju?-lJlj cUUJI j^ JuJi*JI j%p JlSj t*^>i J^-ij lf-»Li J! IjLsjJ jj^II 
i^L US' Jy*U Sjyilj i^AJiil iJjSCil 
LjU iilTj J^UaiJI c*?-l_JI Prof. John OkeefecJa-Tjl jj?-jj-~~i jjjl Jj-4j 

xi£i/l\ 

jjj\ ja Sjj-T &■>*£ aUl L-Jji Jt4 jLp^I jyy 4-J-dJI iiClaJI jjjUll I?-l3 UJu*-" 
11 o~jliil iaijdl Sj^msJI aJigj jU- Ji jjSCil jSy ^jjj ... La?- SjS i*^-jj iU-j cJi- J^ju 
OJi^jl^ic-aiJlJ-liJjSCJIjyUilj jjliJ-laia jl ^Jiyj t SlJ-l Jii Js- %^\ LiJ^rj 
• <1) "jjSOl Jaij?-jj jLJ^Ub- Jf-j,/" 
J^jsflJb ^U^Vl ^IkijJI Prof. George F.Ellis j^il.jj.-jj^ jj-9»>^l ^jkj 

<~Sjd\ Jl&II jjSCJI IJa #5Uj ^JJI jJjJI jLjdlj ^LJil ci-iiilJ ji L_^" 
^_u^ j^ J«stj jjSOl Jij^jil jJjJI jbil iJta jjj tUUii JiLiAjJIjo ^JJI *->LiJlj 
. (2, "iiUJJbw9 lyi"Sjst*il"idr 



Uul i£ld\ tbj-iJlj ^Ua^-Vlj ^ilkunJI prof. Paul Davies j^jto Jjj j^-Jj^JI Ul 

: JyJ 
ili- j^j JuV j ... tlTJJI j* «JaP ^ji— « JIp iaJa?d -bS' ijbj-flJI uyljflJI jJu" 

: *>\jU AjIj j£jy£ JJi prof. Roger Penrose j^u >TJJ jj-^jJ^I (e**k^ c~?-UI Lai 

. (4) "jjj£ji lift j tk^jj i Jul ji£» *^j cij^-jJi ,>« liAa jjSCu ji &-i^ jjsi ji ij\" 

J\ J &ibail OjJj- SitxaJ JI jUj lift Lojj js- IgJj J^sjsJI f jJI ^bJI JS'j 
aigj b*l^ &J- jt-j <Oj&J JjSlI ik^JJI Jw jj&l lift jlj t jj&l J jUj jl Jl^> 
ol^l J**y <jbJ>l k jJ-y<~« J^U: Ail j jtf-l J* iAba'AJI 411 Sjji j-^jjkJI 

(i 64/s^Ji) ^0j^(t$, o| $ j^j2i j »uiji 2rtj^*^i y 1 *^^ tQ\ 

gjr U JT jp b'Juij jVl j»- jj&l jU- ilJu Jb. SJuJrf. ibi obsJI lia J Uljb" 
ja il&« Vl aift bwrj 1I4J j-A?- Mj ip 'i d\#i*A jj» jj^il cb-jl Jj-^U-I bij J ^ymj 

:j>^\y\ij % ^jCi\jpxA\ 

.j^ljs^^lolj^ld 

c^VllfuwJ j^j ib~«-iJI btj^tf JSij^-jllolj^odl (2 
. iJ-l Oldtfl J5i>rjll Olj»dl(3 
Jju ^Jlj idbil Olj^tuJJ ^jUil aUI SJuJrf- Skai i\j\ obsJI lift JJl5 j* Ji^j 
JJu jL-J^I J«r>» LS wiVl (JJigJIj t 4-aUw*AJI 43jjij JUjj 4Jbv«j j!U-l iJap J* 
.j^jSJIj oljU-Jl^isli-d!! SjJuIj jku^lj 4Jj^*U;Vl *^ J J«bj 



© 



6M\uU\ 







bet jJj o*j8l j Ol jUUI tiib J 4J ^ JJI 

(2/0lljill) 



jjiaijws'xi h&i j^u-i j»sjji *i&j! 

iiaii J j^Jap jbjtiil i>t~i jj&l jj$b ^ c~jjJ-l JWI (_M t>° ^ d—ll «9^-l jj 

±j> jjL .^js jr >T ju ji tUjjij ^^-jjij ^rij^ij oi>i j ^j&i »uiii j 

jyil>UljBIG BANG frJ^J* jJUaj^JJIjjj^JI jbiii^l lit Jw iyrj\ Jlj^Oj&l 

Sjj-^aj ^j&l cUaiJI J Ifw JJb3 jJI JplijJI ji oljJJI jLiaM o^J^ 1 J- 4 0^" 
ji jjT j£j£ JJiS t Ulc j^UJIjA j> ^JJI j&j tjv&l jbjtiiVl Jj*as- Jwy lbL&\ 
JSwsJ blj-i* jj^JI J Sill I jLisil cUUJI 4l~iJ '**>^' Lr* *«^ ^"J 15 ls^ i^^J ^-~»./ 
I^Jp C~js)I &wj*s Jrt^iJI j^4«jSyLgi«J^Jiyb!IC»lPj^silj ( aj^cJ I ) j^j^jj I j OlyM 
4£j+i>j»j &j*0jA JSwJI i»ku« O^U J £b«i!l *«a> jl iLiJI a Ja c-plkujlj ijJu £Li 
g«2)l O^U »^y j* 4Si jSTI jj&l Jjae-1 s^jS 6] Jj JO* s^y Jlj (JjJjJI JjS 
aJA aUl <Ujy jpprof. Fred Hoyle JjjA Jjj j^~ijj\!l jyuj i&ol**l j\P Sjj^jjj 
: *>\5li^l jbtiJ^I i>J Lsjl*« <UjT j* j»pjb SjAlIaJI 
(S' &' <Jfc^ J*} tlJt?- jj-S* jbiiJl OjJt?- Jlm Jl^-j Jj^JI jb ijiaJI aJA j^jj 
JI <ji\jy&\ jbtiJVl jt VJ Uiw jj* Sjj^j Jj^-i JI Silil c~uii JI ^iji jb^l 
L^w JSwoJ ,_ya*j w If^y iljil £*£ (Jl ^1 J^ ^aoIp Sjj-a< kiiUi o-*^* - ^j^ 

. (5) ol>l 

Jj. _ ... c jj ^~JJJ ^i Jj«2i alkj ej~iJ j jj£)l Sill IJty-jjjS' jbtijjl OjJl^-jwJj j£s jj 
Alan Sandgen^JuU j^Ijyoj .aj*w«ll iJSy VISsjJI j* Sj^^rji JlPj 4jlj?-i jy ali 
: ^ilS «JJ-I a JkA jp ij^UJI cbj-iit J ^La^-Vl 
j>tf>3 jA Oj f^J 0' L*^ cltL*l jijJI »UaJI IJa Liy jl 4!bis»jVI j^ Jl?-I" 
. (6) J*i!U ij^->« 4j|jA AJlj?B*i Jlj?-jJIjw&JI jlSlj Jl^L-JU 
jbtij^l Ss>#j l^Mftiy m OljJJI ils^l J Ji«a *UU)I If* jyo US' l^jj^JI aj«llj 



© 



JJb ^JJIj ^Ikj^lj &jJlj>d.l oj&\ lf-a*< p *&&> i&T Sjj*9 t- — il j>b! j\i3l 




.^i^j* j&t, i^vuUj Sidi sjU j! ^ uab oiji^aili al 



© 



4j£ll iJLc &j*J j^rtll ^1^1 



Jj JSLjoi' jl 4j.~a.iJ I Cj[f.yJ-\ c^liasJ li jloill lia j* *>Ui Jii Ic-j-JI ajia eJlS'jJi 
Silll orf-lki^l li %ii^\ ic-jUl aJA oJlT jij l&^&j) SiU ^\ LaJtjp &LS c^vrj 
jdU-l ^ jj t^y£ll .UflJI J cJSttj O^JJ^j ?J ^JIj ol>l JiLiJ Jb-jtf ji 
UJs |}j£ jl udU-l ji 1\ cbjlj lyi jLJ>l SL» I4W j*j SLJ-I Jj*-j 2Imu*I g^rf 



lift 4Ji ^Jw U j£!j t jU-l 4K^i Ijtf-I jijdl j-L&l Jp bU*l & 



~,jj&l.> 



Ayry iJljwVl iLJjil &wb- J V^UJI tbj-dJI ils-ii o-*^' 5 ^ J>. j J— s* J J$ I ^ JLaJ 
Jjjiw t$l jl ^j iiJSJw i^j Jl LS $s3lj Jlj~JI lift jPi<l?-l Jj J^jsJJ SJuJ* Obul 
plkuolli 18SjS 1 /lOjIjLUjLU Jl 1 i—jj ti&jljp-y^fi jlTU^ jj^JliJicAPj-j 

LuT LL.LJI ijj_dl JL- -J I v^^-i jl l---<gj tij^r>JI Jjj g h : ji jj-SLJI 

Ijwr J-uaJI jlJLflil Ij^jJj jv«j ^jJ^- i>* ji ^i 0,000000000000000001^ 

:^\jlii»«-sJI aJLft^jj^J^JI JjLwj .jjS3l jj^isiJlSUl aJrf- LS yo |jls>- 
*>Ui iJuJI J jj&l IkjijJj ciil*lJ iSii ic-j^j iJusi jj£!l ji Js. Jju OULJ-I jl" 
A*M\ J OyJulj Sill I o££j %Ji tj-il jJj t<-JJbH SjS ijt-sj jiUio^l OjJ- 




J b ! UilJ W 3iu. J gU 15 JJa/rjJI 

^ <jS3j ^M-l 4& JASl J»- ijUl 
<£>»«* tjB" tf JJI jM VI I JA oUfcf 

*l£j oj^ll J*Jl dj&l 5 jU Jp 



SjS 1 /lOjIjLacjJjjbtiJ^I Jwy jj^JliJuS^tf-j-oOjJwjJi tAPj-JlaJiA Jv^LJ-Ij 
JiLij SiJutf jj&l iJJ v.j~> a\i dSJS cJjIjsJI J JJL?- OIj^>! LJlT ^i jl& 1 8 
LiU-ljbtiil BIG BANCJIjUtf-l jZL;')! ZL&-\ iJ^S&^j tilaia irji Jl jii 
. <7) lS ?-I^J|4SIS' ( j^4JJuIjj-^j Ulii« ljL>taJl Jj 
k_^-U> ^JJI jJjJI Ojljsil lia I4J JlA« J ajjfiil SCIENCE "J*)!" &* cJjLuj 

:JjUr^lSLiJ4j|Ju 
Law Lj-aw oJ£ ( 1 (iijJJI oLv~i-l cu?v^sS( *>U4 j^TI jj^JI iilif cuilTjJ 

iJid jj£l JSLii ilJu J %Ji Jii 3l£!l aJA oJlT jJj . jiluiJ^ TuUll £~JI" 
«j-iJ 3Jl£al c^Ju0^jLfl^lfMa*)OJu£ jlijJJI jjjIijJI c-clias-jl Uj i~Aj 4Pj~«j 
jJI OUL^J) Laijj ! SUM terjjz j*j lij^-j li LS *JaJI ^j t ol>l j ^1 
01,0 j« Jilk->l tfilsSj iljJI j jjS^I ^liT uu j^JI jls Jl4l li» jc-j>H 

. (s) Si Ojljail ibjl jj£)l iJic LOT dUi Jj isUsj J&\ ji iuojLU SjJL USIj Jk( 
y-ij JiSiUail ijaj jp \*i\jj>j&\ ^JJI Stephen Hawking nj-TjLa uyLs~> Ul 

jj^JI iJJfej*) jj :*>\jli jj£!l iJLciPj-i JjJjJI jjljsll jP" j^jUjyAflJI n^jUl" 
^ ijftLslI SJjJIj 4&ldil is-iLJ-b *-«s3 
iJliil Jup %JB Jii CJIT jJ fc^JI a ja ji 
OjJU J] IjlJic^ljbtJJ^I^ JjVl 





jji ix-jgu sjIj Uiii ^aii *ij> jt. fii ^\h\ y*~ -WI JUw-vi i j* v*j ^j <gu- *^ jt^ ^ jji 



.' 9) iJU-l 4jj_^ Jj <<Jj*9j 

Inflationary universe Ajbil jj^JI" i^ki ^^^i^ ^lil Alan Guth £>yr j^l Ul 
OjljzJI j* oULj>- <£>rij *A(LJI ol^-JI J jv^JI jbuisMl 4!Lw» Jjla JLdi "model 
iJLc itf-j-j J SsjJI jl Jj Jwsjj ij-iUi! &»!« ?y& Jj J-^jj J^j a^Ju: 4*-^ J jijdl 
. ,10, 55Sjll° Jl 1 i-J JlJ^JOjfll 
ASJJI aJA j>Jj j£c "il ^UU ?JaJJ.I jfijJI JjljsJI lift U a^Ja* ^JJI U j&j 



^ffr 



:*>teli idJJ-l aJif; ^j^ <0l "^J ipLJU L~w 
U?j*a?- &sJ,i iJip SjS &~iIjj JlJ-l <USwj jj£)l ij?-j S^3 jfij\*i jl &j*«aJI j*" 

*AJij>s«jL§JlS'jl ASlT J&uJaJI Lgj cJu-au jJI i*il~J-l ioJuJI jjjljll jjj ...LMisj 

j^iJI ^illl o~»^ 4# p 1 -^! J**l»l*JI isJWI itaVl aJiajjjtJ^JLo U! «*£y IJSUj 
li!U- iJUa jl ^j^-Vb jl OijbJ- *-«-<ajj ia-la*J Jl IjUu~q jj£j jl Ju^ jj&l lift jl Js- 

.4) 
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^ 111 JF\z M 





. sdJlc fej.. Ouj Jj^ll atS" jw i.Wi Jai* Jjl> iJU» 



O 



h.jUJ\ ^\yr^\ Ju iUUJI oliLil 

jt LaJb; ls-yt£;\ ai»j .a..-..o.. v JI itj^sil j^ *J*rj* O^J^' ^-^ _f 0^ ?j)** J* US' 
4Jjl4« *?*^"l Ja~»iji« L£ j,.>o.«J I jyyw j tj^wJI Jj^- kills ^J jjJti SjL*i v-S'ljS' 4Vu«J' 

jJI y^2JI &yJ:\ ^a- ^ji J^bJj .j^JSJI jt aJ^y 4>U ^ tUlsll j^jSM LTjT 
jJl^jVljyu^l^jJ>^Ijv*s«j ^jVljkSjJiiay 1 2 jiLj -^-iJl _^a*9 tLij ^^uu 
jj& J5JUP JlikSlI Lgj s-*Li ji\ vrb-^JI S^l j^^- *JLj j^~ ^S 12 2 Ol»>i ^ 
iLsLiJI 49 Li I y* aLu'tfl cuaJj' jJI ij/dl ikaJI j&j taJtaJI SjT ^^ws* ^yu j^-iJI 
Lol Ij^a 2 8 iLsUJI 49 Li I »^flj JjJuf- L^w j£! *^J-I UyLs US' LaUyLs jJi L$~j 
jj» *P^JU j 4,-^0. jJ I 4Cj->4l j£!j tSJuJrf- Cj\Juj1S Jju Js- 7^as9 SJunJI s-TIj^II 

C( »4 Jji)2 5 Jp l&iJP jj_y„j L~o-i j* L«- jrg\ l^Jawj SjyT (j-j^ { fj4 ^ 

J] £-y Ltj^tf ja *>J ,jJj> gr^jdj r^jjst-. UJI" ^Jj j»4 LJI ^j*JI aOA Ojllj 

ljv»2 8 0lf*.ui o ~«-£jlj SjyLsVrUrjS^TjtJv-iilo^j^' 4-9 UyLs ^JJI JjLJI Jlil 

! j^o-iJI j* >UjLf (<_aSl 7 8 ) -1 jiflj Juy JIp "^jjiujIiJI " jtjjtJI jjSo JjJufr 

»£ j tjL_«l 3 49L»c o^j j I j* Jwujj jjsH S^-oJ' «_?«_?«_) j,.><>-.tJ I w_.-sA) JljJu^ lS^^I 
^j^4iL!l Oji Sj^oi jij tc ^wJI j^ ( «i'640 Jwy Jlp 4JU-I aia J jjSL*i ^jj^uolflJI 
aia (jljlsl J^l J* L~w ^Jj tlJt?- 4»ujLil OliLil aia L^y J^aii *4 jjii 2 5 Jp 
w 4JjliiU Ijwr \jjufijvju Sj£\ aia «»► jl dUi j^ ^y-^lj VJ^ 1 "' J^' °^ s >^' 
OliLllUl ...\Sj4 jjJj 2 0_<LaiJrf-jjtflj tjs~\ £>\j4 Js- <jf*H jj^Jli tjj&l *^>- 
.Oljll uu*Ac ^jjSi»olji!lj ^a-iJI ^u 49 Li I j^ j^li £j\j£\ aia ^ iLsLiJI 
isj^j i<u%» j^aw jj^JI J lAjLisil Sijkj 4jjL-JI al>rVl uy iLsLJJI OliLilj 
^jflJI w »c*>\ii 4tfj_^aj Sij?-j^j iJjA iLsliJI OliLil ai§9 o^J^' J^ *^' jl Jr tti«l , ^ 



.(^"uJf 78 Jt« J^ ^j/a-.Ull ^^-il ^1 jjSCji jsju*<|>u 280ai—» 

OliLil aJk» jjsu dUJTj to *jVl u-TjT J* SL*JJ \jjjjj> ^.Ip J&ii JbiUj Sjfjll 
>*?! OliLil aia cJlT jJj tlj-iL. byl" I^Ailj ^flj£)l JU J* lyj» %>\e iL#\ii\ 
d»lis-l JI dUi gs\ JUUj uls£l ^>nJI jsT uu Sajipjll iblgJI o.U-1 ^jl afi *>Ui 
h tSjl>l JjjT OjUS Ji Ls^ tf *>- cJlT iUJiM aJAj n^TljS3l iJ^i J iUJj- 
^IjT obj lij 4fl%»*JI fj*dl j* tfjksll jiUil cu^id ^Ui^rl oliLil a Ja c^lT 

• W 

4jbT JijjJ-l «.L»-£il J^La?- Vl Michael Denton jjswi JioUjj««Jjj>JI Jj^jj 

Nature's Destiny: kJaJI jya*" 




at e^» ap- $fi\ $ *juu I ^H\ ai 

.oliUlj aUAl J*ail j> I** »>jrj.\ aU/fl 

. 40 iy-1 *>sJ p»5U s^jTj^ omU 




.^yu aj?JI Ails' Jj 4S*>U*)I aj?JI uy LUsLiJI OliLJ.1 &\ 
Cjl» 3 _i Igj Ja-jj^oS' jJlS OliLdl aJlgi Jj^r i-iL«?- i«^al 

•iUi^ri cjir^ij cs^^ojjp ^rijSOi oijijw c^-^V 

&=^W (lijj _yj~J ) S^^utdl »j*dl JJ J* 4Alkdl Silil CJISO 

Ji« A,....^^ OU-j^tf JSwJ 4m aJwcu 4?-jjJ il*U IjvT bu£j 

Prof. Michael Denton J- ^ W Ui^j l^U, UjT ^ LT tf .Ifcil ^ ^1 

aJta jlj taj^tJI jy iUsLaJI &-*ll OliL~JJ SiJitf jow oljbtisVl aJia ^1 LJp 
/ 12) J JililU»jyb ( ^ijlcjUb«9aijr>»aiJ^lj »JuJI OliU.1 



1 





4*4 &Jl\ .MM 4 J>Ji\ 4UI tf JJI>I al 
. Uj^asi at <s>tJI J&dJ jSi If irja dl £.14 



OliLJ.1 a JUb jp OJt?t~i prof. George Greenstein jjbJJjT r-jj^r j>--i jjJI Lai 

:^li"The Symbiotic Universe J^l^sil t)j^JI'>bf Jiu-LiJI 

ijlij-dJI |t-ftliil J J^ii? Jji Ml OJuxj *M jMl ajp ^» U ojl ^>dl c^*~«?i lil 
ijUJI ^\yr^\ Jj f>*JI J ij 1 ^ 1 ^k^ 1 OLLaJI Jj^jw ^1 OJuxj *il J^i t i£LjJI 

y-I liji iJUa jl ija~«si jl ■Sji lj^ -J^i ^r^ oL£*Sn Jlp juik«~« j*«Jj Lal^J jJI 
iuoLiJI OliU.1 aJlgi aj*«JI ail* Jb S^Ja* j^l^f jt-Jl ijfj ilbcuol jAj OJt?u 
. (1 3) Uij^-jJ ^U ijj *Lai)l J sij^-jll £bl$Jlj 
jyyw *Uai)l J Sij^-jil i~JI OlSLllj Olpl^dJI jU lia i_«~o jjLi-jjT 7uJ>jij 



.«Uill Ji*jLJI as^UaJI LjUJI ? l>rSfL; Usjl aliaJjl <>j} Jj£ k-ljJI W 1 olpljiJI 

i^Ksfi\jAt LftiUyl J ac*As5 jj£)l jijlwJI alj?" Vl fijjij jUoJl <&jk jl JjflJI jA^tUj 

4 'J^Jl 'g&l £^li bO fe&ll oij 'j^Jl; M U#* Uj ^jVl j ol jUUI 1^ Uj 

(85/^1) 

4 a>tf3 tf j^jSI ^3j 'j*L i^UAiafc u 'oufd u#; uj >jOi j ol julii rife- uj^ 

(39 -38/ ^y-jJI) 



O 



dj*J&\ j-a*J js?t*M Oj^II 



j^ iLl*> Jju aj^tJI jO*>£\jA Jal^Jlj^ayJI IJla jjSoj t SLi-l ,j*iLil jjj_^Sdl jyyo 
0*A#-Ldl aJta OJl£ ijJj clgjb Jb- J Sj?uw l$5jJb-^«j jJlj i^U-l 4jL-£JI 0*A#-LtJI 
I41U oMpI&JI aJta jp JjiJj t %^l SU-I OJwrj li« cji^" <u-^lj-Arf- J^rj li&jbsP^I 

_jL?-j ^jJlil r-jL?-J *i^l**l JJ*-J istfl* - JiiJ^i ^)j~> J *^! ^^ ^ l4<^ *djk«*j 
OjJ-I IJla jo*JxJ Uyoj .Jl?-Ij jl Jj Uw Juj^-iJI dUi ^ Jj> ±~?hj tO^U^-^l 

JjSlI ib-jlli t iflls£l O^l&JI j* jvib-^ .**■ *j?tJI (Jji J jjo^ 1 j-A* jj£a 
OUj3j^ 4 <Uji Slj] J^£ Jl&il ^a* il^l I Ja j« £~J fj> ^ *l^l J <>>* 
guj aj-LjiJI «j Jj 4i!lj ajJA Sji ,A*ta UOaPj ."a,jJjjj"-i T &*b\ I la ^^jj Oli jjjjjJ 4j 
Jls-jil j* £UI fjJj^llj .oUjyjJ6j cj\ijijj6 4jji SljJ J^ ^JJI jj^&l ^^ait 
ajJjj>!l j^ly- Ua^i jli tUi'jT J ^U^ j+axg ip-jil ajjjjjl jp UB«j JjVl 
ajJLyjJI u > ^ lji| j u j>'jB- i J-*£ "^j* jl UJur^ tsjjUl JjJi-l Jo^jVl ^Ls. ij^rjll 
jJk^il s—^- ^juj t^jSn <tUw jp cils^i as^UaJI AjJ~\ aj*JI Jj-b jjSCsll 

jlyi-il ajLP (jgi Jljk Ol^uJ sbj-dJI *LJ* Ojy jJI 4*gll ikiJI Ul Cj&&\"-i jU£l\ 

J^tij <ij\ hrjJi j^" \j& j\jb~>y\ aJPj t &*>U*JI AyJ-\ aj^JI J*- b j j£d I jjkJ I IJla 
U<ijj^jjjuh£ilj\j 0,000000000000001 Juy^l )U\iS\ j*15_Sj310 x 1 J*^ 
JaUJI jl ? jjj^lj-Arf- JJIJ^r jlaJlj-fiixJI lJu» J-^ Jji OJl?«-; ci-^r jXJj 
jArf SjJJI aJta ajjj jl Jaj tajj^l Sji ja jjjj^LlI Jj jjkJI IJla JjjjujJ lS — -jjJI 
<£/V alik^tfl Ji* Oli,iUa« SJtf- O Jl£ jl jS^J.1 j^ Jaj t J^a-J.1 j^ ^JaJU ?iiiLA« 
cJlj^^ts-^UiJljl 5_ 5 jfl 1 X 1 OjJi^Sj>^alS>u!jU^Uaijl JJj j^saJ I U^a*j »b 
Jjj jwjjjj t <u-iJI IJla j^ SJbrt-il^Tl^oVl jl Jj ?JuJl?- t L JSLiii j UgJI ^UiJ 

:jl US'j^dlyVl IJla ^^i 
j ij$£ oLX Jl^-jj LTjT Jp SL*JJ j-L-Sf I j»J-I jjay ^JJI jjj^I j^s- j] 
asMoaJI aj^tJI jTly J jjjj^JI jj^oj .ilsjlirf iiiUa« j^s«j U*a aij^rj jU jjS^JI 



© 



_jsi« li JpIaJI jjSo jl J^-Vj 4jUJJ \ji\j \ja\ iliUJ.1 oljJJI aia ^y aljik*9l 
^js-iL. ^gwjSilklJ i-w OLji-ut "ill J&wa "Jl ^JJl j w-oLdl ^^aJl^jj v*u jjSj 
<Uslj?- ^ r --J *>L>t«J J_f-LijJI<_«-iio ^jj^J.1 IJLft Jtj-Pj Resonance. ^yJ^JI 
^rtJjJI ^j5~II IJ^J jgDii aj«l§JI Sji jjS" J Ji»^i SJljuJI AJiLallj .(* ) JL,ejj\j£S\ 
IJ^J Ulc j^M. ^jJL^JI SjJJ Ailkll ^ja-» jl *J J^l&JI IJ^l j»5*A1Ij SlkJI j* jwdl 
. (14> c yj>>Jl IJugJjOuiS' JpIaJI 
Jjj Jia ilp j^ cJ*r lJul OliiUaiL Lajwii j£c M jJI iUJll J31&-I aJia jl 
jl j-J-l Ja^-I J&o jjjo alJAiuU lAjwib ajflj lS »pI ULc) i^lilj j^Jj tS^'j o-**^ 
jjvj . Jlj?-Vl ja Jb- ^l iSiUw j_>& jl j£c M Jpl^-I aJ* jl Lit &jksM iSiUflil 
~>jj| *i\jl iiL»c <t£jj lUU l^-j-ij <L~£ al LaTjj lull lift aUl UoU»l &l£j Sj**ll 
. jtf-l jl&J J*-l j- OliiUll ji JaJ-l Jiw iiiuw V j»Uj LaUl 1^ 
^Jj a ^kJL)Sj^ow LS aj" jr J-l4flJU«JI "oSL»-..J,l »jjj«-JI JOJiii SjJ&LlsaJufi 
uyj jj£~l U^Jj ala^^U ajJ^JI ^ji alii J JuHj t'Vjajil uyjl" :-j bLo-S' 

gxa^luuj J^-i~! aji$JI j^&!lj'Sji iJU 1 5_ SjS 10X1 J^J- <J) ^Usjj rji>» 
-jjr U r j-iij .ioUil ^jjail cJi lib CijJi- jl j£c V SysUaJI a iftj cjjo&l <t* 
:*&ls r-jijil uyjl U^s? jJI SjJLaJI iSli 4*JaJI jjLia^f 
j^dl^ juJjj (JjJj^l tajJjjJI iajl^i\) iihit i\y> Jj^j & * *&> 4«L*JI aia OJtsi 
a la ^jj J^P JjLJl ii-T «^i jl£e &j*«<aJI j^j clj^T liM»-l jtfaJI L>4*a*j j£ 
Ig OJui jJI tijfJI jJu OJi ^ ^>Vl ij>JI O^lisJI jlj... Ulsjbl oljJJI 
bl j&j... SjaLJI iuJ-l oliiUll ja iULJI ^-iyj UbU UU^Ti jJI oMpUsJI 
SjLJIj irljjJI j^ JT jy jl&II uy^JI j^ f Ijil SJip ^UoTb L^JIT U»*JI v* 3 
lift JT j^aJI lg-A<y jp 4ab^l aL*?-S(laJAuy (t^-Lu^l ■Sj^rj j^ciJa-^i.i^-LiJIj 

. <15) jiAJiilj jjli-l ^lUI tf i J^JI J^bJIj aU^j^lj j^l 111 
"SjLc j^-tfj ^JJIj Jibi^jS' Ji« t£^U lU- <(iLj ^JJI j>~itJI jli n-Au Ub) j 
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U#- 0,000000000000001. 
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I*i5j 



a^„ 4S%*JI aj^JI Jj-b jj^&l jj& ji L& t iU> iiU ^^J*!! c^JI Jl cue M U~i3 
j\ LjIaIj 4Jj«a?- jls 4»?-LiJlj SjL«JIj i»-ljiJI ju Iji^- Jubwj Jfe** in-i»« jyj ^j^j 
e-^y *d«>- ^illl j^jJU *uljx!l j£jj t^UJJ J*p*z~j> j»\ jjluiy^T jj^aj jjjj iiiUw 

."jjl^-l Sjskw"jj««j JUxs«*il 
Jliol ij?-j 4*~J jv?t~~S'Sn Jio j^sUJI Jib jjSo jjLisTI i 1 ifc-'AJI OljiJI Jj 

JU^I alJJul |JiS> "Galaxies,Nuclei and Quasars oljljlj&lj OlyJIj ol>l" 
bwjw_^jJI fjiU tj£ ja pi-Jkj cuu^li iUf-j ^Ju&laSl^ij&ijL*)! aJta J 49 i Lai I 
il^^aJ^iLL k PjA<u-i^S'l ^JJI "jijll ju^l" ji Jp4jI$JI J jpii-UlSfJa^ J 

. (16) S23lj 

. fJ ?jijy^ 

Jjj-tfJI j* &£«£« 49jl> iJif- Sj9 kiUUa jl Jj JwSjsJ LUp J5l^-I ai* cya-^J Juyj 
t 4*JaJI J OJl*j U jwd ililt jjp g£ j£- ojJ^JJ jl£» Mj *L?-Sn J*j *L»-£)lj 
SUJu JJI&* Jji« JJ Oil oUUJIj ObuMI &x~i IgJj J^jJI * jJI ^lijSfl jtj 
• (17) jilij jjijwdl lift Jfci Jj ^siLi 4jUJJ 
5j*w«ll aJlf) JJ>»-^I fULJI p laij aJrf- Jiibj 4l«r U?j*JLa IjJU 5j*«*1I aJi§j Jjj* yt 

OJi^-ijJ :iJUI i^jdl jp Ju*j jl <J j£c M 4>JaJI ^ftljkJI aia ^g^sh^j f\f. 'J{ jl 

ij>JI Jjj^l jy IjS jl JjiJI Ml j£c ^ jUtf-Ml jgu ^*JI jTly J iUsU-l ^bJI 

. <18) jw ^Aft Jl ^y ^jij^aAA J£Ljjcu**9j 



j*jSl i*>j\*r ij& o-LJ-l ^Wl 



ij&\ "j "Jjiili-I S_>3 "^j 3J-5JJ p*\su> ixjjl Jl jjiJl J JjJ^ill uy IjJ J— -J 











jj Jj Jaii LgisjA^ cLjI LftjbtJii J_LtJljUj Js-Jji'i SyiJI aJi» jl jjjJ cJilj cS^iU-l 

wJj-l Jj . t bj-i oyj J) l$Jj£j &>*>U*JI »j*tJI jLfi I LiS MjUw J^e-l S^iy Sjii\ si* 

•**«* u~s^ iS^' Oj^!l JSwJ iLuLs iylj 4«J SjflJI aJi^j 
c^t-^Vj Jit Sjsi At* aJU-I »j?dl cJSLiJ o^l *J* LfjjSi Sj2l aJu* cJITjJj 



.iJU-l L~w *^t?u »j4 fi^J* *^i 1*^ 

*—*>" <£> jl *Tj^ J! Sjj-S' Sjyu-aJI ^-^TIj&J ijiU-l C~?v-^S!j i«^s<J> *bj~i Oj^ (i! 

jj^JI J aj?JI c?w>V J^l ^ J» U Jit SjiJI aJiA eJLf jJ ^y-1 V-Li J*j 

iijSUIj SLfcll jiUll "ji Vj I4I SmIsII vi'lj^l J* SU-I SLLJ lilf aj *JI aJiA ~ U-ilj 
J VI j£i»" V JUJJ-I I4MJ iUJI j^Uil a ja jSf { j^J| »Uiil J jj£d j& ji Sl*dJ 
aj-LyvJI j-Arf- «istf hii ^kuJ ^Jl jj* &i*>U*)l aj^cJI aJLAj .ii*>L4_*JI ajj>tjJ I >T I j_« 
<_~Tlj£!l J-Swo! ijjj^ij-^L*)! aJAj .cUaiJI cUrjl J La j-ia « iS^"^ iLiiJI^ludlj 

.LjJSLUUUJIjJJ^j 

SU-I JLcLLiyjiijiU-l SjiJ iu Is) I i«Ji) I jLLiis jlf Jj jj-*3 ^1 j I ajj&li t>~&ij 

cJLT jJj cjj^JI <Lwl t( ^S *)La jIT d l^f jjrfbll IJLa jlT jJj t l$JUU Oji Jj£ jUbj 

SjiJI aJA cJi jJj A-ysJb IJu> jl JJ <UjSJ Js- jj£)l ji^JM SjiJI aJA J SiUj ^1 i)L» 

■!j# t^' ji p4 ^1 Oj^JI J J&W U j£ J^Jij, 

tiUil O^Us-Vl a JA J* ^1 Jfl£ aJLP JM I Jtgi j>"Lj Ui'jT ^ ( _ > L ! (0 j*uj Ul 

JT JL* jM\j ^Vlj oljUJI>li <UJls cc-jli jJi ol>* jij jU- Oj^l J ^ J^i 
t£jljsUj SJjil olj»«*ll j^ iLJLi j^ 4d]bdl Sjj«tfJI aJL^j jj£ll ji*- ^JJI jA c^ 

(4_2/aiih 



© 



iik£\ Jj/l\ ^yi\ .jyj^dl Jjljsil 



Jli ^^iJI j^iJj t JuJJ-b ^Ju SjJJI J|S 26J UjL~« jlT^ij ^ji^b ajJJI ^Jti 2 J 








JUsJ tff If^W « JtMd jf Olj ill c 






ji\ oibdl Sjlj tu«Wjljw JSl^JI Jp- jjj^^l jljji Jl^ijj i^-i-luu^il■£ 
0.^-l oj/b ^Ju jjj^^U 4*9^-1 i^«-iJI jf- jjJjjJb i^sli-l i^t-iJI ,_$*>bM j» Liu 

Olij>£j>l j* JJi iOP <JLA £^V 4.U ^ If Jit Oj^l J >J)* i$J &\ <£^\ 
l\ji cuelku-lli<uU- cS aU:^ioJl5' i 3ui t i-w CjIjIjU J SljJI Jp- CjIjjjOI «Jaa-j 

.SUM SUJ ^Ujjj-tfJIj i«j*AJI Obji-I ij?-j 4! (mm I LS yw IJLft jlS 



© 






• W <£*W js5& *••#**! Jb» J-*rt Srt^jjJW jUjjJI &>X\**i 



J U^Ti UTj tSjill Slji J oUj^jJIj oUjjj>!I ^lL-c ^1 SjSII jp SjLp ^j 

jlj ^U^£JI O.U-1 juljl u~~?-j tirTj^ OL?t«5 Oli OLjjjJI jlj &LLJI jjkUl 
c^-^l LaJ^-I jiw jjj^&^lj jjjj^JI jl ^1 lJ\m igjLiuilj oibtd iiiLsil CJla»tiJI 

aJA^Ui jl L ^tJaJlj i^yaaJI I^^aj & U a sl o SJuJtf OUjjj^ iyrji j~*£ j»p\±*b\ olji 



Sjijll ~jS(l ^jiJI uu ja JspSM jyao S^flJI aJtajt ^JaxJt &j>)l S^flJb ^-^j Lg-AV A* 
jJlisUaJJIjJuAJ^pwj tLvrjjJu^ljiijJJI JjLaJljbuJJl Juf-l^jJiAL^ jS^cj t jj&l J 
Jjjj ioli i-i oljLU 5 Jj &lkJI aia jJjj cJljUj iu* jLU 4,5 Jw ^^o-iJI J jJjsi 
Ji»^llioJUJI jt-flJI ^Ji^-JjyaO'ioJa^JI SjdJI aJi^ iiJuJI io-dJIj iC-^/rl jJI OULJ-I 

iSl^ jyui JuJuPj-jJ^j^jwOJ^-jJj lSLJ-I SUJ VjLjSM Silil jjay ^JJI j#j£JI <u-il 
alkJI J olJa*Mj ^ji <UP nsu 12 lA$\ Jj'jsJI J <J^»-I OJt?uj iSUj-dJI uyljiJI 

yuA 4jjjJI SjiJI cJlTjJj tSys-~«j iSLiUw SjJJI Sljj J*?u ^JJIjAj^LJ-I v^oldl 
jA*JI l^dM jP IJjm O^ildj sljJI J jjbcy jl OLjj^JI CJtlkuol li <dfr ^ If *>Ui 

. iiltf ^ jj£!l J JuLJ I j«awJ I jA ivrjjJ~$ I rt«Maj JuJu* cl^jljj J 



^U.OtijjjyijOU/yjII 




© 



a la J jy£ OUjjjjJI j V jj£)l J jwrjj-^l jj& J-^ti-j ^1 IJb-lj Ujjj^ J^£ Sji 
jj& Jasta-j ^1 ijjJi O.U-1 SjS j^J OljJJI <£y J jAnJI Lf^anj w jjbdl Jl* SiU-l 
j& ^j! jwsjl j*~kj.j .jj^JI juwrjjX^JI jjSi Ja^u-i ^1 .o^-lj jjjj^ oli olji 
43%>*)l ^j^JIj ^»j?dl oJjSo li k-tfJU iJU-l ioJudl l^»j dUbc jj&l J Sjjjil ^>aJI 
.< 19 ">U>i SUM oj^rj dj oljJJIj ^Tlj^lj 



3 



ft* 



lAjji i^«y 4a£II « J* cJ3l»-j *2Sli v*L*- o\i 



jj^JI J Sjjjil ^jdJI j* SjiJI aOA js»j 
SjdJI aJAj tlo^- £sJbj iulj iiJrf- i»J kilbrj 
JsLiJI ^~-Jj SjJJI oL«? j^y J S,ij?-j* 

£U ^ji ^-^ *5fl ja U Sj ill 5lj5 J aj^jll 
t ,sLA» jjy>-Jj jjj^J j j>3jjj iUM j-« 

jJI jfelall oL~Ji-l Jj jj^i>~JI J*>b*jl 
J^Ji Jp oij?-^ SjdJI ai& j£)j t lp> jj£u 
Ijla JUjIjJ iiLjt jl i^jJiJ jjjj-«j j^L-^- 
Sjiil aJA i«J cJITjJ j .^l*-i>l i>LiUI 
J OUjyjJI cJkJ <ule ^a {£ %JJj^\ 

^jJ^JI ^V ^1 t 4_i lAi^j jJJj jj^JI 



o 



JjijJI j&j cOji SljJ Juyjyj-J J^hj*a«JI IJa j V .JaaJljbtiii^M Ju« jj£!l jlj^U 
J* i^l J^UJI ca>1 <ul *>J-frJI jjt J}jjA\j .SjlL aij^rj fAM^i jLf *jl 
,LJ1 J »j?JI ^j?- J iL&il^bdl jj& fJta* jj&l J ^jJ^JI ^M\ \i\j cuvrjjO-^l 
c fj5 J^JI olji 4J J* !> jJI 4,^1 o^LiJI i^d fJ *JI jTly J*-b o^Ldl 
Jl ^ajj ?J J^I ^IJUil ji J ^>Sfl^UJI ^lsJ> fl* SdUjjav (>*l«)l ji ^ IJAj 

iUJI^-bJI OUT oaljJj ?j9 l«JI olji JI jwJmJI jbuJj'AJ i^UI u«rjjJu^l olji 
.SU-I sj-iJ JJbts-ol (JlU»- ^ i j3 S i U jJ I aJA« t £olPjjp SiUj aj^cJIjTIy J 
aJtajylj J JUx J^UJI IJAj SjiJI aJA i»J i^L—'" <£•*■* ij^jjij^ J - ''* ^^J 
L&T Ijji ^-jJj jJI oL*-i-l ^ oljwjljsJls t '>._yjJI"_. ^oj ^ji j^-Jr Jp S^aJI 
.Js9*JI *U*JI Jj 49%>*)l »j**JI jf ly J£j£dl j SL*1J ItjSUI j iUJI^bJI Jii J 

J hf j&\ oljwyjJI oL«r c-^ywsV iJs- ^/> \£ %ii jt*J\ ijH\ aJA cJlTj) UjjIj 
j^ <-j^3 t>l £&*JJ oL..,^l a Ja jl ^^yo IJaj tt^S ^1 oJl?- S^fljybj jl jji iTj^-l 
J8i jj£~*i jUUj »j»tJI aJlgJ Vrjli-I OliJaJU ^'lii jl jji 4ii*>U*)l »j?«i!l *~>ter 5j5 
aj^cJIjS'ly Jc~iJ'LiLf- LS aljJj>ri Sji!laJAcJlS'j!j .%»u~a cUaiJI JJiL&Jl^bJI 
.*Lai!l JliijSuLI iL&Jlj-^UJI J'AisJ ij*^s JltSfJi '***J ^b*" ^J a **** **^ 
SiJtrfj i-»w UJ J*£ jj£)l J SjJjllj 4-MiLiVl cbj-flJI ju Ij9 jl o~)ip Jjj ?t«9jJj 
JU-I jjS^JI &-JJVCJ jt-flJI aJA JiJa-iisjvw^l OJlp- lil j tjLJ^I SL>- jtJ^j ^~^Ld 

iiLaiJI 4jbtjl J jLJ^I j^a-il LJTj ... jj^ll IJia JiaLjJ j£j£ j?6 UJwrj (la 
jLij jLJ^I <JJ J-^jj U j?-Tj t^LJ^I Ji^Jb LgijJudj jSlc M ljp> \jja\ cJa-i^TI 
Sj>?«JJ Sjji« 4?-jjJ jjjj^j jii JSLij .sJL^jij jjXJI jlc~^j « Ja «lljL?«_a-S^n 



aia (Ja-isTI j» Jjij c*jia*JI jbti-iVl Jj*w J* IjS *>Lta iJj&l iuiVl jyauj 
jjjl JjtfJj 196 5 k~> JjjJ Sjjb- ^gU- j%^U-l j^UjiijJ j lj jj~Jjj ^y.Jj !■** 4*-^ 'I 
: jj&U (jvSjli-1 jt-^MxJIj JaJaJtsil IJA \?*J£ja i^kj^ 
J* t£P«i tS^ 1 oj&l c^JUll j* jU- jjT Jl ^ilpjjPj^l JIUijAj ^M\ jjb'oi 
aJA J-A?ts! ijL&l aJigj Jwrj jj£!l jl ^1 t SlJ-l SLiJ L-*i LS iiSo iUi! &J} jij\j* 

. (21) <u.U)l 
jj^JI jl" L-ajJjS' &wUr J iJaJI fljJ-dJI iU*>l jjwb- O^jj j^~Jjj\!I Jj&j 
*Ji\ j* 4tj^»tc iJisiL jLJ)ll Ji^<i <_woLil jl53.l ja ju&illj uyljje^l J! V-JU 
^1^ i»t-dl a ift^rpuj I^LJ)!! Ijiil |"_< ^Ju UUjxA\ I iftj t iUJJ li~«9 IjuJl£ i^b^l 

. ,22 ' -u^ vt^jj-i (jwi ifcij j^ji jji ^y i >sri j, 

l^»J oUi v-U j^ Sjijll iJj£)l ^jill jLij &LLJI jjkUl J «U?t^sji U J^j 
itfJJ-lai^Jj^-jjj^ a; I ul.» .>,. r»l~ll flhll «.\g.^. ; llig /i. . . . I g : J 'j "j ' g . J -j 
LjjjS' j^ c~iy jl ^las-Jj. "Sj*>*H"^a IgJ Ju?-j!l jy~fci\ Ulj 4JiUail iJS' alji^-jU 
Jj 2jl 100 Jl 1 iL^ j^j^Vj US b*u 6*5 bi Jl ^ijj jJI OLiUJU^L Sjsww 
ijsrj jl jUJ)M ij?-j JJ j»- jyci i L>ii jji «JjJI jijljil ai* jl Jl 4JUsj .100 
lift j ibpj& JSj*A\ f,j4&>&%*> J* ^jk liajl^J J J^jljjstf^l jUi^jSLM 
JSwj ^jk~j iUiJ <wJ.i iXJl>* ii! • Ju ~~*j '--a* jj&UJI cUjUJI n^sjl US' jj^JI jl i jm 
jixu jiilj jjljsil »UaJI lift OJwrjl jJI ^» JJaUail jl *UbMlj .iUl! jiwj Jsa* 
j^ aJ Ju*i! jHIj jjjjLlj jjljsLI ^lisJI lla jli^^-lj .Us?- jjkilj Ji*JI JipIjaI LJL* 
. jj£)l IJ14J jj^allj^liJIj jJl^-l jft JUjj AJbv-- dJUlj tiJsUw ^ Sjji ^i j!l> 



dj>y$\j djJ&ty\ L# J^l fl^J VI 



j>TI iLT kiUU jj3jj>!li t*^"lj 4-LiLll L-?-U j_* jjjS^JVI j- 4 j&\ jj-Sj-^I o! 

ju iijIillT j^aj^Vl jlj U^ij 4oU iijlA* lijrljS * L j*j&y\ iUT j^ S^l 836_< 
. jji'jjJIj jjj'v&VI uy ^L-iJ' (J\ dSLz o-J ^ tJ>2JI j&j iJjJuJI i^-j jLJ VI 
j* X*»£ll j^jjj jl&c U4JI VI L^Lij ^ ja n^jJU (ju-i-l jjj* jl ^-j>JIj 
U^jL jb^t-xJIj-^kiiJJiS'j tiJL«jy-Vlj A^ry Jgx*j3\ (£<i*-\ j£lj&{jj4£l\ iw«-jJI 
*9jsll jl La ^ydlj iii?«-iJI itaUcw Sj JJI jjSo <_~UI IJ4J3 cSJlUI V-li j^ jbjL~o« 
jjSo jl *3jsll Jj jUjjLo* l-o^VH J}* t^l J^Ji V j jviSJl£\i» j\P jb^«-£jl jjXj jl 
jlT lib ^>ilj :<J|—j JjLj Vjj c*kT*wj**0l 4jj£) jjiajjl j* iw«-3 uuufi\ jjj^VI 
? jjJj^JI £ LjU^T ^I^m jjp jy^JVl jlTjJ Ol^ 



Ur^jiMIJjtjVjM 

.^Jijji^iijpjsiy-i^ 




y Vl lift jlS" Jj .IfMftw « S iUw oljUl £*?- jy^aj jl Jj ^ijj lift j c4tft-iJI s-^-jil 
lg-A«j m OljJJI Oila jj ^y U OJi^t-u jlT liU ? jj&l JSw j^aj lib %^b- 

iLaL^rl J OJi^i^. jJI OljjJeil jfi IjuJj cdlli j* ^il Jj ^i\s-^s-ji> U OJu*j 
ob£!l llgj kiL~c ^1 LuJul jy^a oO*^\ lfs<a*j ** oljUl ilu Va^- J^a^uj^JC Jjli 
jj-*Jlj J-.IJI j jli-Jlj pist-lj pjiSlI J. Jali ^JkVl c— Jj t Ljl Ljl LJUnJ li>c 

j\ 4i>ji j^j cSj^Ij sy- j t %s!j ,ijri J! j>~- r-A-i bis ji^Uj ^Vij 

JSij^-jll^i'lj^JIdiJJS'jjbuj JUr j* tSiiUll j* aJusUJ ^Ul ^UJI Jj I4J jJji 
IftJjy j£c V j t SJ^Ij &J- J (^S*^ jj&l J&jUUI »lyVl «9^r j Ay — a-JJI ifrj^sil 
J* ^ J* S J^ ^-^ j ^^ ^r^ij tSiyil j*S\j *yjj j& ^jU j^^- ^1 jjSo jl 
.jjSOl tUr j I 49 IS' J^ji jl^lj-iPilSw^j^JI lfaa*j ** SjiLull OljJJI 
^ ojjjjJIj jjj^^I &*-* Jjjs«!I i~J ^ U :<uJj -yJaj ^JJIy-^l Jlj — !lj 
£jl5CJUlaOjjJ-L-o LS aSo100 Jll i-~jjyu!l jj Ja ? JloLiJI ^jdJIala Ji«OJia< 
jjSOl " 4jbT J jA^m^ rOJ^r jj— sijjJI 4>^J ^'1 Jj 1 (J» i«j*AJI i-»JI »l ? 

:.>JwaJIIJAj"^l£jl 
cuuio! LsIS" jl5C! c-j?- j JjI 00 j^ «.j^-i*«w uv~jL)j4S" u]^*-^ u« OjlS OJi^-^! 
Jl L-Jb JV-iL*- jtfl 0-1,211 IIaj ijywaJI iljll yUj^J-lj jLJ^I J^UwMj 
,/ Jaai jjJj j Jj Jll v^j^w J! r- 1 ^ l*»^ o~«-iJlj o^ 12 ' k^ 1 »l~*-Vl 

. ,23) J*^MflJ 

J IJwr L^» \j»\ ajLsPl j£c OjvjjJIj jjj^^l uy ^jJiaJI jiljsJI jl abt-J^I jj 
SjJJI juji-jjU-l Sjijy 0jl>5OjJu>- JJ^i^j^iJuJI jJIjjJI IJ-a jj .jj_SL!l 
c^li jl jj£!l jlU- j^ jjSfl SJlall *lfj| JJ U Sj^JI j oju» jij .i-Jsbwj^^l 
Jic oUjjjjJI alft j^ LS aJ Uj OUjjjjiJI j^ iJwJI j^ij ij^rj cLfSb SiUail OUjjjjJI 




m i juSI j jlsijLo* Uf}f J»2II <>&j .Ur uyid yut- iy£)l J oUj/£))llj oUjljjjJI s j# uU / o£> 
jjbo M ^ji Sjy: V«^ -***» UJ^ 1 J OUjjjjJIj OUjj^VI uu JjyiJIj . jj^JI J 



O 



djfcllj^ltWM 



< r ^>\A\jJ-\ L*« ^JJIj £<L2JI jj£!l I ja l^j^„ ^il iibj^l cJjdl JT J U^ j! 
^» Jft ?4SiUaib jj&l lift J&» e> JJ O^Uij-l ^U i^l JjLdl LoLol jjjJ <LS (^jLjJJ 
? jy£y kiiJi ja f~fi\ jtij jl ojJjj%!I jj-Lj^l J1-! »l jj>UI jl-' ^jL~^ 
prof. Roger jjjij^jj ^UajjJI jj*«Jjj>!I JJ j# lf<l-»?- r «W O^Lu?-Ml aift jj 
oLL->- C^Jflj _ £~f jft jAjs-i ^Ui! j^J-1 J*«jJlj - OL^U^JI J ^La^-Vl Penrose 
jl*tf VI J* J-a*j 11 iUailj SajUcU jybJI j** j* IgSjJ^ j£jl j* jJI O^L^I 

! 1 2 3 SjS 1 SjS 1 Je fj~k 1 J ijL^ jj^J ^jj l$Jj J^jS ^11 oMUw-'Jllj 
-uUljl iJmJI ^uy 123 ajll ^Ujl jjjdli t Ukw J^JI lift ul*jwl li^u^uaJI j^j 
1 ja jg\ J\ J j&l J OljjJI }JS-r,j*4jAjg'\ JJI lift jj <.\jufi jjj-i*j £*^j &U 
<Uwj 1 J (^jL~« jj^J >rjj <JJ J-^jj ^JJI Ji~J\ jSf JL?- «JJI lift jlj fjkJbj 7 8 Sjfl 
SjSIO jl :lgi« SJuJiPiibsl J*Aj- j-»«ijJI lia^^JusoU-i^lU^cj .1^4^123 SilO 
jlis-sl iuJ <uUl ^JJI JJ\j tJ i^>1000 .uUljl jaJ 3 SjllO SjSIO lil 1000 jm 3 
•uUlj 1 j|jj LsUl j-SLlj Jj-JLjJ t^J 1 — ^ 12jLiw9S(liJLf- jLTjJj jj_JL^jL-j 
. jSoJ ^bj (-A»y«j <<J Jurji ^ (tijl li»j \jA*e 1 2 3 S jfl 1 

til tlyL^fljLpI j£c 5 SjS 1 J* aj~i* 1 JfijuA Jl»»-I ^1 jlj OLmsUjJI Jj 

jjjjjj jj-ljjJ (^jLj jlJtic 5 5jl 1 O^gU- ^j-J* 1 j* jkJ\ JUi?-l ^ji 44LJI &*-xJI 
jjJV jj~~ijjiJI JjJ*jj tUJal J-?«i«~4 4J^Ua4 jjSol «j-iJ JU»-I jlj jbuLj .ly> jjjjji 

^Jw U! jSju (123 SjS 10 ojl 10 Js- *j~M J*-\j }J*i\ ) J\ JUs^l lift jj 
*i *J.\i o^j ^Jw 4-31 J-<sjs!l ^ ^i!l j^ijli Lj^Sfl lia jL^y\ ii\j"i\ ^Ljj j-Vj 
ZjS 10 «^sj jliJU-Uift J<uU-4jVj^I ligj |tij *« LrfsUj J«l»tyji s-s^e jl^laa-j 
Sij^-jll OUjjjjJIj OUjjjjJI «^r J^ j^> £f}£$ ■ 1 aJ ^l »Lat Iyi«9l23 



. (24 ' IjjST acljj ,Jj Jj jli^Sfl J* JJUtH IJA J] J^jll ft 11 Jj£)l J 



= 1000 



SSjJIOSjilOiJUllL.iiLLlttfjUt 3 SjJ 1 iJL*J( i>l 
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fclloUl 







(12/>JI) 



Ju v^i JI Utf-j^ ^ jjT i^l U j&j .JjjJJ-l p jil uy Lpiy J*£ jJIj SjiUI 

Jb- J) &LsJs jjp LjJL«>u U Sj~iU Lib jJu *UJI oJl& p jiVl Jb-i J UlSU J»o 

Nature'si«JaJlj>A«'''<jlsS' J jj^-^Ji J-£j L« jj_~*Jjj\!I JjJLj ^Jl^JI |j_» Jj 

:JiU U "Destiny 

jwj 4Lau ti-i^J (^*>^ 4jL oj^ji j-c j* d& tj.\ js. dte ji\ ^y-Vi sajJ-i 

(,3^11 Ja-jJI U ^ 4iV VrjJjJI LV^- **-U j» U U3^ <UjT jp *>Ui ajljpl 

4Pj*j£l aJA cJlT Jj tly^t jil .b-V SjjLsl L-^wJI bPj^si r, £ t jA ojlj-ol ,Jp 

UjjI Jbt^ljiJjjJJ-l SyM jl^^Ui^J Up Jbt^^Olyil ^Jb-ljTy J *23 

.' 25) <UP OUjUl £^j Jj^l Jp ^ydl 




11 4jp £ ill Jj* £11 li* Clfjlj f&tf-l 



ill J* UMi^bv^.SCsSI o,a ^y^til fc>4l gy> 0[ 



S^?tJJiJj%«iil jljjjJIJalcAMaJ Js- *2J jJI SjiLJI »j*JI ^J^-l LgJjT j* «U ^^o-iJJ 



(Galactic co-rotation radius). 



L»l jTuVlj^'l JLJJ JjJJI j-^^JlTj .^_JIj aJjUi^-U j_« l_J_^ J Jl^- ji 
Ijuw jj^j «Sjil IJlaj ciJjjW-l c, jiVl uu iUsLiJI i~JI oU-lyiJI J «2j LJ V <26) .&L^j 



© 



jjp J\ 3 S>l jS> Jj ^iSfl j i^&l fJ *JI I41 jjp jJI J^iU-ljaJB jp j>r jb- J| 

OLtf-Ui«j Oljyb jp Ijuy l§*ji>j ,J» i,~»«-i!l Luc _^tf lf> j~«^ jJI ^j^Vl id*o!l 
jl Jj^aJbl j* jlJ o-^^J "Super nova iS*>U*JI olyuJ.1 "J *23 jJI oljbuaj^l 

(.SlJ-l cj-iJittj^j^jSlI ^flj^ijjj^scJtriuajJI lj&\ alb*) 
JuyiJI xSjll lJugJ Lftjl^^u-)! j Lgjl—>- jiw.Uij.iJ I jlJjAi jl «J3.~...,i jlkil I la j^j 
tjijuxij jjSJI >Ja..;.iN,v,.,..i jl jLJ^I ^^Ip J4~»j ^JJI *9jll I JL* .A.,...>a...JI itj^toJJ j»<d.lj 
^JUr Jj i j ^a-Jjl ifj^wJJ jj^dl xijj.1 jlj jfAjyjCjj t <uL>- J J^-j jP 4JJI obi J* 
jLJ^I SL?- jwU ^a» jjSJI jl JL* Uji *>Lta jyyo jj£ll i-jbjVJJI Ju\yi}\ OLw 

.SLJ-laJAjlj^~olj 



o 



«>4I ^ Jj&l J oijrjll *2«UI (Ja-Jlj jijljll lf> j^lai ^11 OW-JI ^1 j» 

j j^jSJI j oy>jJI j ijUaP : Jj UT j^iJI J* I^jJ s~~*- <~flj£)l aJA i^y j£?j 

j* i-£\£S\ ^^u ^Jdl Ju»UJIj -o^jMl ^jS" dLS % j* SL^JU ^*ta ^Ja-oj ^j?- 
.^~Tlj£U ijTjll SijUaJI Sjd!lj j~wJI oJl^- Sji jy ij^-jll jjljxil ja *Uai)l J Lfcuii 
I4J IjjJu (^TIjS3l j^Jj II?- Sjji' oJwr Syj vTlj&l Jt- )$ i*Ja*i\ l&k£L> j»*2S\£ 

*o LgJLi J^9 CU*blj j^-iJI jai US' OyJt4^ <U* ^ft IS Jjl s-Tlj^il jljji 4Pj-j CJIT 

jg"\±S\^l\ jljji4#-_ r *icJlS'j! ^1 tj^SUJlLwsjNJIjJj .aUlijcssi OJLsujj^'jbtajl 
kLliJuj LjjIjIjw j uJ'Ij^JI kiLJ. j^o-iJlj i^s^-l o.U-1 SjS J&j J JjJufr <de- ^ tf 
4&li til Jl JUi-j uyj^l Oy iJjIjJ *Jl** jl ««ljJI 'jl Vl t *Uai)l J ^IjSOl aia Ccufcu 

.sliJI j4.>.>a..tJI 4Pj^s£l l^-^ ^o.-...J 

dDi S-^j c SJb- J* ^TjT JT ^ J a^^ jjl>JI \i*'a\ jfJJLjiJA-\ ^j 
IJ^Jj tiU^II v-L« j* lgi*A»-l dUJS'j Ct> ~4-iJI j*- Iajwo v-!j j* ^-TIjSOl ^*>bM 
^ J\ cjjTiil jjljill j£*i. ^ ig*. jljji 4*^ Jj ^lam vTjT 'Jf jlS ^_~JI 
Ojljsil IJ* £ji kiJU V j .«UdII J o^^l ? jp aJJTj o-^Lil jTy jn) US' olJ^Vl 

JSCie ^>Vl ^Tlj^l ij^-j 'ji 5js?-Sfl fij^l J caSI A2i J^UII obuVl Ul 
^jT Jlill J-j-i J*j tlAjlyi-ilj LgJ'lJ j IajIjw j ,>9jVl ij?-j J Ijwr Uf> *^lfr 
J,_ySj Ml jjljii JaJ^- L^f« aij?-j jyyoj ibS3l i^»-U j^ j& Ml j^s«i v^Tj^JI IJ^i ^>uiil 

Jaii ^jSU ^J jjljxll oIj^V ^ ^j^JI I ja £ji i£UJI obuVl caSIj { l^sf j»- 



til 



. V^-jJI U*j^ •^Tl/' ^U U|j 

*>Ui l$JI ijaS j&l ^Jl itj^^JJ jjljJI Jait- }UIp JSLii "if Ijll J JJbaW ^TIj^JI 
lift J j .4«*JJtJI OlPj^sM kilJj <-£\£ Jib JA l^iliJ-i Jp jylj Oli l^jT ajtf- JP 
S-Tlj^jrjr't)] " jkuilj iwUr j# Dr.Peter D.Ward i^j.i.JLijj^M JjAi iJuaJI 

lj£ ilipLj o^jVb OlJ ill aljik^l JU»-I jAj u~f j&l I Jigj jUwy-Ty»i iJUaj 

iiJj. ^Tj^il IJiA ^"iji Sjj-^JI aJtf»j tj^jSfl j?«J <u>d.l l&jL~« jp ^Jjf^i oUiilj 
<*,Sj£l iJlill «Js>j)l a JLa jP« .&>*>Lp i~«i?Lyw ilka J^P Jj^ jP o^J*^ J>L^' p J" 1 ^ 
4J j^l?- JUt« J ^TIj^JI ,»ip J ^La?-Sn George Wetherill Jjji r-jj^r <Jj2i ^j^I 



o 






:">»sU u-fj£!l lift (^juilTjIjau 

j. i> OJbj^i ^jVl j* o>JL S^jll OLiLijXJIj *JjL-JI 
y^uiil ^jT j& ijJj ...i&iJI oULJ-l J gb- ^jLJI JUs^l 
o^JlUl^lj jirii Jjr iJI j*j J^rji LTU jU-U'ld Jbjrj* 

0L* J (Djljsil Js^ Jjvf jji U$Jj->i)lj j^jVl j* jj£sll ,iLill jj 
u^Tj^J iblgJI ibLA-l oyV bj?->» ^LsJI li» j£> IjJi t v~«^JI &j*4l 

0%!Jl Jl ^ijj» OjtfsJI IJtaj clJtsf S.ruS' if j a Jl UfyaM j« juifj&l 

X* L~*Jd\ &j*£\ jl~» Jv~j**)I jjljsil lifri £~-Jtl iJLsU Ol . b nil 

alJwOl Jj Us?- <£ iji \JL& j 1^ Ufa O Lk*i I a la J j\JS ^ I j 0«~J I CjIjULs 

.ij-jJI ij?-j aljJu I JlsJbj lAi»sf j 

*^Ia» The Astronomical Journal U.U- SjjfjJ.1 iiOiJI il^l O^-iJ Jia 

4Pj*£l Jj^i^lObuSfULstfli-l^jLLJI^T jLxj 199 8^s<j4J J 

UJJ LUji ^Jl V-USM oLLis&l "jj " :iJb!l SjLJI COjj aij v^-i!l 

L§J ijrjil J^^l Jjjkll jlys-j^lj jlji'^l jL Jljj y.>o^JI &j*4l jbj 

■ ' ' '\2rjz~~!.) ^jmiLiI ^ . .yt .Ma j Jj Jjs««j 

(3jL?-j o^L?- JSwj jt-4-v 9 -^ i~~4-iJI 4Pj*4l aia *U jl JjiJI jAJtUj 

(Tj^JI jT/JI JSjjsT obToijj JlSj . jLJ>l SU- US^ jj^_ ^J SiUJJ 

: JUi' 4jj« Lfw j jJi-l Sj?ow4dLd.l iiiJ-laJiA J jjusJI Jj ^Uly-JLi 



© 



r^ j* If 13^ Jit ^jVl jjrf OlT jlj 




G 






:4> jfc If jjTf 5^2)1 oJi» cJITj) 

^>l ls^I Jjj> J*^)l JiJU)l Cui-l Sjs c^iSf 

:4> ^ If Jif Sj2)l flOA CJIT jJj 

.j^jSl! 4^-bll j^JlflVl Jjybil JLtJLSj^TjjaAj OJJ- 

«^- 




ssj 



<j?P ^£ 4 



jyu j .w ^j^ ^>i ^^uji jijiai jjj ^~d 




■ ■ '- 



I 



■.Aje jA If J5^1 J*JI lift O^jJ 

ijlil SjjjJI C-^Sl J Sij^l SJuJLJi jfjSlI C~?W>S! 

J .111 Sjji ol^Sf j (*UII Sjl>L< o^jVl eij^V 
" .^Tj^llia JpSU-lc-oJ^lj^JU-^gaJI 



>* 



:4„Ip ^ Lf l£wj*Tf l+tjH\ ij*ti\ cJ(T jl 

cS^JIJ! 
^ ^ 12 l£w Jlf Sj-Ji)l d JA CJlTjlj 

.^Tj^IIJa j*su-i 



f% 



3*a 

i 



*^a»." 



<SjJr\ «j5UN $M J 6>jl^l Ji-tf <^jl* W 



:4>^tfj£7 

cSjjjT S^Uj ^>l j'sWI Sjl^ cola}"*! 






I 






:6jjjVi ay? i 

.v^ttJlfcJKjIj 







J» J\ V— iJI r- I^JI fUi O^ 1 ^J 1 ^ ^J*^ 







C- 

^^a^jj 



clftlb Ij^J I4J . 




Sjj^aj iJ'LM oUUiJI oia OlkjV 




^i^jr^^jiiojijsii 



j I Lf<ljj^ 4Pj-*i <u»aIj c> .>a..:JI jp LaJwy i^alS - Ijwr "+$» o^j jI *^- jlJii* jj 
Sjj-A« lAjlj*i«il j l$Jp ij-iJI ij^rj ** f*^ Lsj^JjA o^jSfl j^j .I4J ^jli-l j£»l!l 
ja '/■ 8 i~*J JSwj jJI ijllap &T Ujli jJj ila.ij?-j j^s/usl! o-si^ V"^ J^ ^[c ^Uaa* 
«^TIj^II «ja jlUjtfrjJS^.318 jlaicj^jVl^Si jJI ^jUil ibf « jt j^Vl ibf 

j^jIas Jbuj UUU^!j .Jsi iSiUa* Ol5 iiu-flJI aia jlj ii^jSTVlj Ji»Vl ^ iww 

jrfSjVl j«vjIa« i«c*ta ^Jw jp 4«_i Ol_«j_L*_«Siever^jL.*ij Press j-j^j Ua jLXjj_«I 

IjJLp LS'Ia.jUjIj 
CAvai yUtfl i»J li jlT Jj tjjSy jl aJ jejjj U jJiflj Ja»«aJl> jA ^j Ml jjT jj 

. (31 ' Lg^k-. J* SUM fJtri JLJUj ^>l lgi*Ap (hwJj ULJ bUI oljUil dL-c 
•Ul J^IpjAj ki^l J*lj«JI iL*- j* LLiLil J_*Lt Jj jjUsj ^T J-.U *)Uaj 
L^j Ijji s-*L L-Jslaw VLtf «u~& J^J^I ^j& Sj&l OliJaJli ^Si! JWUI 



Jjjrf l^liJ fc^pj l^jj ^Vl 





J*ji~~>j o*ij>. jfaj b V J* b^*tt 
nijftbyi] 111 

IjJj-aj^JtJj^jMl Slj—i jj 

JjllIJA jlT jJj ...I3br 

i^u jl oljldJI OPlkiJ 

^UsIS" <Up^» U^l icj~j J*«j Jjjil lla 
Jl cJj£J o^jM! j&"l ^l*-5l ^j ■ijsrjJ 
&j?JU SiUj *o ^jsH ^jj*A*JI islsT SiUj Jl ^JJJu ioj* ,_^wJI <lj^s Vr^-j *U*JI 

IJjij .yUl 9"L?Jj v-UU Ij^r *fi JIlUll £>!■*» <^ ^^ tS^I ^-^bill dl^lj 
olis<9 oli j-^Up Js- ^j»o j^jSJI jTj^i .U £'s US' o^ 1 oUj& j* yi\i Jbil 

*&Li jjSoj (yrjL?- :jil>r j* cJaJb <UL j^J^' jfj* jr^ij tJ^sJIj JuJ^-lT £~Jsbw 
jljjlOl IJla j* ^ij u^*r^ L^*a» J j?- ljIjjJO jlj^-l jl J*j iLU« jj>->,j (J^^j^'j 
Jgl li» j^fe J«j tLr >lyw JLtf Liy JUUj iUJI j^Uil J* Lr Jsb«il "eJ-l j* pjj 
j* -tA ^Tj&l IJtgJ yilj Ulj»- J&iy o^jSU ^>l ^^UJI _jL> ^ Lr ~J 9 L>ll 
j* iotfl iJj&l olpUJ)fl jto-Sfl aJA iUr ^j t^rjtf-l *Uill j* ^UiLail jtla^Sfl 

J»-*lj^-l IJAjyliJcfj iJiljJI»ljJ-l life (JjWtJ jl^^i-J^jUJsiijrj^j jJljaj^JI 



sjuusjir^k 



© 



&IL1I jJl2jj jj^il <^j£ j* j ^j%i\ t~x*J\j ^£ Li£l\ u^«UI j«p ljjli3LA 
t U-Uijj>a J* c~flJI ^JlT iji SLJ IajJjj jJI islkJU i_a**s> jLU 1 00 Jibu U l$L£ jJI 
jlkj-Sfl aJA ji^j t >^lj j«M oy IJ^r SJuJuiil iJj&l JUJSSfl UjJ j^jSM ^Jtgi-Jj 
jrt J~^l ►>! IJ*J -Ja2i cJiJSfL. Jb-lj jIoac 'Sfj ^jSU ^-JsUAll Jgl o 1 ^ 1 fc^-i ^ 
ijb^T Silk i)*%wl jjp *sj L? -J?b«il Jl4l IJA jJjj'oI -tgjyH ^*A*JI JJ j^ <u<sUa^l 
t*j_jb!l s& jLJ)(l IajJj jJI ijU^£)l ijUaJI pj^L^J Jal*j *ijl I Ju»j j>j«i jUlc jJl£ 
iJj&l olpU-i>U i^ j^jSfl cJl£) \iyry> Jljll (^bill pl>l IJ* j& (I jJj 
jliUJI J# US' j&j £1*1 v^j^l I J* J* SUM La ^ £J l&l iiU* jSi jllcjj &~JI 
j^j al iaj&- UjA iJtftj .Ja^U jjSo jl ^~?tJ U u~«~>- Uli^a <^j *' jO* d\jiv>j o^-J- 







o 



LJJ\ Sjl> l*k?X\ 0*Mi)l 

iJuaJI li# j V*J t I^JL" J>\ 4-iAJiiljy„Uilj i-jUl Sjljs- Jl aU^I jbaL H~rj)jJH( 
Ja^-I j* '/■ 1 J Sjj*a£ ijjJ-l aJtaj Sjlj^JJ li-sr «~^j i-*« ijJi^- J iioJ SLJ-I jl " 

JU-I IaJ*j Jp j^jSM ijrj< ^| LfrJ* iiiiUM j_£c M Sjl^JJ iJL^aJI ijjJ-l jl 
jijj .j^Jii\ lpjjjjl\ ijl>l Silkil SgiS' J_e Ju>jl»u ^Ifj o-wwUI jj. ^jA\ 
Jl ^ijj 7.10 i-~JJj!j i~~»-iJli(jl^l 4JllaJI aia J^LiSul ^1 "jl3i,J*JI OL.LJ-1 
Ij^i t liijl ^1 OJi^- lij Ul tjbwl SJtf- kilw i^jU-j o^J^' r^ 2 -* 1 (J 2 ** h^r £*12J» jj& 

.i^j y-i oLsi&l ^^ jb^l J! ^j* 

<*£ £ J?-b jjljao JSwj o^j*^ i-iUll SjljJ-l a i* ~jj3 *a jl UsjI *^il j^ jj 
t«Ji 27 j 4?-ji23_( o^J^JJ* 1 J*° ^ lWj* 5jrfr J^ *-%* OjL^ 1 IJ*J -O^ 1 
c jdaaJI juj s lji^^l Jas>- wkw jo ^ji-l ^jj^UJI J ^jlj^-l OjLtJI Ja-^s Jl ^ijj llftj 
jl&j^jSMjjsi Jil lift Jt?-jj i^!j .IJuJuiU-UijI SjljJ-lij-jiplijjl jjii!jJJ-l j,iij 
ij?-j JbtujMj Ijtfr IjvT jJaiJI Sjlj?- isrji jyj cIjs«jMI Jaj- sjlj*- isrji ju J_yiJI 

J«lj*)l j^ jljjJJI IJtgS .iyw 4tj~«j Iajjs: Jj?- o^j^l oljj^ j*j>-T Ju>Lc- iJUaj 
jp gsuj apU 24 JT Ujjrf Jjs- Si^-lj ijji J^o j^jSfli .^jl>l jjljsll J* Sjjjil 
jL^lj JJJI jlS U 2b- Jj l*,^o o^jSlJ <p>l jljjUJI jj&j yljSllj JJJI jljjJJI lift 
«J^-I aia oU-s-ol j&j .%JfljlfJlj JJJI ju ^\J-\ OjLtJI jjSo t JlS t lj>s<aS jj^j 
S>ii jl (^1 *y~«i j^ Jjlsl <ujj jU ja^y u^Tj^JI I JljJ ijUap <~S£" *» i!jlA« *l>rk a-JjJI 
I Jla j^ Tf~i) tj^wJI Jj?- ajlJw J 5 J#-lj SjjjJ <JUS'j S>iJ j^ Jjlsl «jj^ Jj?- <U Ijji 



o 




«jj* J»« j irf" &>-j ajj* Ay *i\jji j Ivw 3L*c jj-^iJI j* sJU^ ^Vl ^S^i i^U- le)j*j Ol*-. Jl^-jJ 
5Ui 4j* il*M »>U i-U. Jjljr 13 ^jS3l I J* J*£ *t*r lilj»j oU jpu l^JT, .<*k- ^* ^1 ^Lfcllj 



dUJS' .ijio i-ji uJI J) J-^aj jlfJIj JJJI u« Sjl^J-l J Ijlst JuJuS OjUj JuJUUI JaJI 
ju Sjl^J-l J ^J £)L$3 d^Ja-i J* oajjrjil o-ij 1 ^ 1 J* o^j*^ c^Lr 1 " 1 ujl^ 1 ^jfi 
fa} JjiUji»««j^jSM«Ja«i jlS'jij ciijiairjil Ji^ Jj J^il^^lijujclji^lJa^- 
jIS' Ugij ^jl>J-l (3>JI lift jls iJaiJIj iilj^Ml jjJsLil uy oLf-UJjl jl oLUjxJI 
J OJ*u ^Ul jS3j .is-UI J j»T uJI Jj If*^ J-fli Sfela g\jj cj^a J) Us?- ^j*- 
Ui-I J-MJI Jj j^ I49-U*- £& ^jl>l J>JI li» *wi OJuC jJI gljjJI ji £»|ji| 

.lip ^aljJI Js-^Ijj Ij> ^JlkVl ia-sib Jsi2 jp- J-/>LJI aJu* j^uJj Ujjjl J <J^I 
Ljjjljjj ijlji^^l &kdl J SJSljJI SjIjJ-I o^Uawl J Ub- Ijji u~*Jj IgilJ Olk-sil lil 



O 



aJlftj ; ^.->lUI Jj&u JLJbj >t~!l 4-Lp ibjj U idkw J SjL^I <-U^lj bj Jldl J-~j 

tijjLJ\ ajrf- Jj &oj« j^^-iJI ja iolaJI ijl^-l ixJiSfl j^ <.yr o-^V f>^ s-^lil 

.i-uUI jp «5Ui lf£ ^ JJI dj^U SJCljJl 

lift J-«j i-w ifj~j \Ajj£ iljf Ifiljji J o-uwUI JP ^ySjVl J*J Ji« J^lj*i oil 

•t>LJ>l SL)- U^llj 5jlj»JJ Ml ajJJ-l OLS ^j o^jSU ^jl>l Ojljsil Je 
iSJu JakSj «**£* ^..a-.rJI jp o?^ •***, o' &iJi?v ^LnP^I Jjji ^ j» tji*> i3Ua 
aJ& kilic jl j£«il j^j .^a-JJI j^ j**tfl jl jjS"I »^4 jjSol J J^jJ ":jjbjL£ ij\S 
±Sj&\ jls ,_^wJI j* j&\ aj?«JI sJla cJlf jls .l$j iwsU-l v~wJI Igj'lpj^si »j?«JI 
jp j^jVl 4SL^ ja jjSl 49L«c ( lf~w jp ^1 )j^jJI dii jp JmJ ji v*j SL^JJ *5^il 
I la j?- jlij^>-l JjMoP *4 Jy jj«k jjjJj **&u <-££ iiLa jlT jj }te*£ .^. ^ .vJI 
"Ulc LTjT Ji» SL^JU Ui^j Lib jj& ^Tj^l 
<_wiUJI uL^ <_~Ji ^ LfiSl i^j io^« i^U j^ <bt,s?«-^^jp £LLJI_^iJI if?-j jj 
ajji v^tb L~jjj Ijj>o *>UIp iJUa jV .Ai* SjiUaJI c, U-i^l i,PjJ uyj **? &T Oy ij^rjll 
l^\y Atrji Jj &U>I *~ll j»*tJI ibTjA J«UJI lift j *4 ^1 J^ SjiUaJI a IvS^I "&rj* J 
Lj^« I*^3j 4g ^ > « i J I Jjjj OlpUJi^l £Jj Lu..o.>;i ^.talsT m bije u,w >b - - J ^aJI <(_?Ja_^ 
ibT cJLTjli Lyi iji» ij-ji 6000 lp*k~> oj\y isrji jjT &*~j «.|j^i-l CU^ iuSlj 
. JLcl lptk*( Sjl^p- ijji cJL^J Up ^ U j%TI j^o-iJI 
ijLp il^JJj l^»«Ja~o jfi SjiUaJI OIpLo)U iSlkJI Ob_^»« P-^s* iJU-l aJLft J j 
jb_bs«*il JjUiyjj>«jtJI IJlAj .c~sJ.I ajybj-o^^JJIj jy»->..i-JI Jji cj-aU p UJi^l 
SLJ-I jLUj .Lu~*-i il^! ijlio ibT aJ 0j& £>t j*ri Lp^j^ J iV-l sLsJ ^^11 ^1 
jP o^j^l ^J"^ **» *^ j* J^ b jjSo jl ji-y «j>JI iJtgJ &ub!l u-Tlj^JI J^-l J 

cilj*i j»4 ^1 jl (ijji jt (3%»p j^-l j»4 Jj ^Ij <~£ ' £ "J\ ojs >■! j%^yj tt> ~«-iJI 

^ JJI Jl^jJI j^Jli coL^JLS Lkj* Oj^i (ii *J j^f V ilsS3l ^^ j^ U— 5 jp ly>Lfe liM»-l 
^U v^jT ^1 J* 5LJ-1 5UJ JLdl JaJIj t Lu^-ij <u^JljA SLJ-I «j-iJ iky ajL*! j^c 



o 



L^Jjljl«J U^~J JUJI i~>-lj J^ U^J JjJ*J U i j*uwJIj J^J^I jl n. V . " ...J >-Uj U JlA) 

^jjl^lLLy ^"is^J^I&bdb J^JiC U^j jUu c^ J^j cj^aJlj jiUaJI c U-i^lj U^L«j 
j <£j*\ J*- 9 ^ ^^j ■ *?*** U^ij ALfi[H\ &U.I jL*l j£?j t jLJ^I SU- ioj^U.1 
i«j*AJIj &fc*ail j-aiUil J* ^jaCj Sij?-^ l^JTj j^-iJIj j^SH jy 4S%«JJ ^YVb 

^ r UI ^Jb ASiUail ji SJ.U JjiJI j£c *te tiSiUw Li^j jl *J j& V J~i)l lift j* <^j 
jjS^JI J v-ULI l^Sl^o J^bJj ijUJI ^ l>rVl j£-iJ iLibJI jjp oljlJI *-*^u ^ 
gbli J-b VJ cu-J iJj&l JS14H a JAj .SLM SLD L-Ldl ^j>JI J^isi J* ^j»d> 

ji Jl ajPJu U j oljU-Jlj ^jVl J Sajrjll «lll Obj J^Jdlj j^iJI Jl jLJ>l 
: JU3 JlS. fritJI a la Jp t^JiJj «Juw?u 

'jii ^ jysfl t> ^ fytf &• ^ #J Q, j pijuui ^ tf iii 4ii j^sj oi> 

by J o>iiL u *js* # j^isTj ji«3l j 'jjl j£J>-j <$l s jail j j**&l j^3>i.j> 

(34-33 /*-ftljjl) 4jli^'|^bl^dli)iU > ifl»«3d4lj|ii«3lji^ 



o 



ja dj&i Ja^l li|i .SlsJJ US}U Uli. UaJ^- 4Jj& Jlm» j^jSU ^>l Jj^UJI $j 
jj^&l Ju~Tji .JIS JjL» MM 1 OljUJI j_» '/• 1 j uv^—^jl '/• 2 1 j u^j-yU '/. 7 7 
llgj t^laJb uvst-i'jSH jAj OljUll al& *aI jtfsxij IjuJj -iS^ ^Ij^J UjS'j ''j 

<Jp JlmS^Jj JjpSJM i«5b iris- J jsti ^>»JI llgJj c3lUI _ tu^ ijL-&l O^UsJI 
J^ Juau <UjkJ j^JJI (jvst-i'jVl i~J J jjljj ij?-j ja La jiAJiilj .jJu&\ jije jf- 
Michael Denton: jjsyi J&U Jji iJuaJI I la Jj Jj^r i*il~?- j~->l 
Ui}U J-4i jij uvst-^jVl j^ Jel vJ J^ ^>l bi^te ^j»h d\ j£jl j* Ja 
,j}UJI J LJU-I <U;-Jj das;- Jui s&s. o^—TjSfl jSf ^ ^kJb ? jLJ> I ^ 
ala Oilj jli clAjjLi j£c V jJIj oLJ^I «LJ- iJlill L-JI ^ 7.21 Jl J\ ^>l 
. (34) V.70L-U J*l>aJb ObUJI Jbcuil JU^I iljJ ML iJb-lj i-JI 
jUiSij^UU^-JI J^Ua^-Vlj^iLki^JI James Lovelock iijii^l ^^^-Ul 

: *>\jli ^LJ-I jjljJI lla ^j^asy 
i5lji-^l OL.UJI iiLT J J5l>l cIajl-s^ '/- 2 5 j_c .^--i'jSfl L~J ColjjJ 
Ul ... jLJ>U A it) I SSL5 ^ WjH tfU-l J&S3 jJI oliUI HIT Jj UaiJI JjfJIj 
.' 35) SJuliJI uuj JaJ-l is- uu jyb jjljj ik~oljj "t&^sS-jp J^SyM iJU-l i-JI 
4&£uJ OUljJ-li titJaJI J 4jjji Sk«iljj Jjdsty J^S j*A! JjJjJI jjljsll lla jj 
l^iSf Li"k» ITjLi dl~& OULJI Ul jjSjJI «.L»I jjjj&I Ju-i'jl ^Ij jUsij i«jb IjyAt. 
ala ^Jj ttlj^jl J SL*JJ ^jjj-aJI uw*~ijVl jUaij jjjjiLil J--~fji ^LJ d l Lf r , >J 
. JJ4II Jj L.ji uyv-S'jVl j. jLisVl oljLU J^y OL-UI 
^op L^jT ^jVl c^wjV 4jjJ-I oUUiJI j^3 dUc oU-Ulj oUljJ-l cJlT jJ 
b £>! ^%JI j^Sf uvst-^jSfl gu'Aas-l Oldl^ll alaoJlTjJ^-I^^j t 5L)-l 
Jj LS'jT Jjstu ilfJI Jj tSj^ JjIjs- Jbu-i^ SjljJj LS a&j JbuJj^l ^Ip «5lS i^tfls- 



o 






+* «*. 



1 ? - : ^ .J 


mi 



I 



l^-.jUr j* ptjli *L?-SU liJl> Sj>*a4 Sa^ Jwy ^Jc\ ^*>UJI ^_«sS( jjjj-£JI Jl_, — Tjl 

jLJ)llj jUaJlj jj^£ll Ji*-i'jl ^15 i~J j»- tuo«j*Ail <L-Jlj ij*S^L) Jwrjj jlp j£i 
«Ja-*i ja L*£*dl A,..,.a..vJI ol£UJi)M c,j^-j ^« J IjvS" Ijji <_jJj jUJI iJ^i tlJwr **$* 

^r J J^jVl oliJaJlj ^jUasJI J Zi\i-\ olgfall fcJsj ijJ-l olfcLiJI &*~u 
jjj>J I ijj j l^a-rt I IJAj iuJI ^T Jw l^~« JljU jjljsJI IJa'j! -o^l J~*l 
4Jbv-j <dJI JJ ja OJwrj LfSl JIp *>Lb jv*j ij«JaJI jAljkJI aia jjj t*Ls-*A! i»5^il 

J i-Jjl ij\y terji J**j ^ jJI jA ^>l ^*>UJI J j^l .L^Tjl J\j iyrj £>1 
Jjww J«r Jj ^ijj ji-l J jUJI I la i-J ^IajuI jl tS au IJLftj ciji* &rj.i 3 5 3jJb- 
Olksil jl^i.^4?-ji(21_ ) JjijJ«irji( 14) ^^jVl^j^SjI^-l^-ji 
• O^J^\ ^J ls'* ^e' 11 —"^ SL^-I rt»*fijj Ju^tss»o jbtJIj 



<J* ^ U JJA j«1 gy*-l ,jiUII Cn^-T^I jl* M •sJK'jl 
. jUJI j» SUi Ji LTjT Jji I Jktr i»A^ jj»lj»- JWi)l yiSi 



O 




gk, tjy j* m\±\ r jp dUi «>. gaj <j* ^» if jif ^i ^i ojosai j^sjt ^JjU j-j cjir ji 



*lj_gJI itU? 



JA\ iJI^U ^^UJI |jj» jjT ^j ^>l jj*>U]l J ijrjll Jjlj^J ^>1 «>• ill* 
ASfcTj |_^JI ^k^^ji-^jj^j «I«76 J^Uj (jjlr\ Ja**aJI jl (_M>*lli .j^idUioj^l 
5 Jiki j^JI ^ji-^ dj^JI 4jL-J I Ul jSJJI J IJb-lj Ul> Jibo ^ja-II j-^ J »lj^l 
SU- hjjj^ij ijtJs jpLb- Jj alSjl ^ o~J SijIjJI *-dJI aJia jl .till ijL~Jl Jw*s> 
Lib- aijrjll S>UI j^Ua^l a •!# (Ja^asj jl s-^u *L*»Vl A-Jai ^ JJI *lj$JI jV jLJ^I 
. (36) *JI ...^j^lls^ljijL~J^lj4Sls^JljlaA« J&» 
( -uw e .|j^]|i«jbisj tj^idl t lal'^lj^liajlAa''^(^JUslJi !! »M<Sll9 j^JLJ uj^JI jj 
iojLUI aia jlSlI J>JZ £-\ <db- j* jyo jl Jjbu jjj* ^1 Ju«9 tlj^JI IfciJu jJI iOUil 
jl jL5pi£kuJu r «JI IJlgJj t^jsH ^jj^UUSj-oilj ^^Vl^yajU^-l &>«-xJ iUUajyuis 
J^p &$**» Oabj'Jl *>UI iojLUI a Jta Colj j!j cb-jb- <ulkij J^ljJI Jj *lj^JI u~*~J 
<i!j£-o clil (,,«*tMi I^Js-jIjj AjkuJ iJs iJby jvi^JI JjkP r^fiy j^J tj~iail *Lul JcS^JI 
jij . <u« IjL-JI Jiij .111 j* &liT.*ri J-jJli t LfU-b Jl J-^JI .-^-.^^1 jm j&j 
j^idliJUf- j*^~<uflj ijL-J^lj Jfi^MaJlj4iliS3lS'^jsH ^*>UJI j^jUa?- Jjyw ^1 jlS 
»«yi jl ^as-J J» :JLj JjLiLjjj .iJs ii?- J*-b J— *JI mu JiLsUM iyuaJlS' 
jjp JjLJI I la jl ? jtfjjJJ 4j ~>a d l olj^JI *~jjs5 jl ^^-l SjL*j i,JaJI hi^-\ Jei ja 
J Sjj^ 4?-L~« Jj-ii jJIj iyuiJI 4....i.dl CjIjJOI JjkP Jkj ««ijsJI IJla Ji» jSf (^jfllai* 
jl ^1 t Ju«i>tU o«»L*«r jVl j^ i«j*AJI 4««_£JI Lr U- Jj-^aJ-l J jUjjJI J-iJJj tO«JjJI 
jlj t iyw ijJw- J Li J*£ jl v_jju JajwaJlj ijL-J "bllj SiKilT *lj$D S>d.l j^La^-l 
. SiJtsilj i-*il «-flJI Ob j^jUai-l sift Jic Ji^ <U«iaJ ^JJI .Ij^JI 
: iJuiaJI lla J jjsyi JSoU jj~Jjj>!I Jj^jj 
j^idl iyws Lfw OJiljj tlj^JI iajUls OiljJ Ait ^j) lij&l Aj^\ iJliT cJlTj) 
J Ub- juij^-jll jvijJI AJe~*\ji SL?«U c&l^S" i\ ja ijjj-tfJI iyoi^l lS Ip Jj^-Ij 
O^Lu?-^I jy £jl4» L^ijJj... j^jiaU jlf?- *-«-tf Jbtuo^j SJ-I OLjli3l aL^-l 











V A 


j&, 4uu j*y» jjyi jgu* c~-/u 4,1* ^ 

JkJj; J-*II j* ^T (^*u> iywu JOjU* 1^,-tJ 







iuJ jp j^-L <US uyjt-i'jVl s, J &bsM O^Uw-^flj ^jir\ l _ i ^\ k**iS iaJbsil 

J^«3j tilopSf I jaj- J* iUJJ IM. MLtfj iJb- U Ji^-jJ fcjUjfl «y- S^Li £*w ^ao* 

IsilT L-j^yw Jj his *L>-Vl j^fld i«3^l» c — J tf jsH ^%«i! i-iLJ-l jyUll aJta jl 
j^J- ^>l W)l oas^J I jij C (*lll j* Sjfcf i-J J^ U.jb- tf I ) Bjji LTjT U^jT Jl) 



© 



jfij^\ jU- 4jjjia cJbr <d!l li'i IjuI Jjjui V 
jijJtJ *-j*AU Ja—jjJI U-fttf 

:JlriJli. 

I#jjj JUP^ OljUlJI £$j (£ ill J 4ifl>:; 

"JS'jiiil j ^iiJI jkij jSj^l J* ^>il ^4 

(4_2/^l)4't)ji2^^2J 




jJAyM 



.ajJww ja ±*J.\ .ydl ^fjll JjaJI J J_^U-I .j^Ll^I j-. £,U .j^Ll^I 11a 
fc^ Jjis ^ J^iJlJ t U^y UJ Ijv^ |i«^| Jdbiu ijj^aJI Ol*UJi>U i,?-jll JljkSflj 

Jaw jjT ^ lf>>3 iJuA< j^J jJI Sj?«*ilj toy jLU jLU jLL jl 2 5 iJlO-tjJL 
jrP JjJaJJ ^UJI jj_yjJI Ija jw> Iji^r JJi «.j?- J Ijj^atf j^-iJI j» "a*A\ Z*J>H\ 
.j r *l\ ►>! Ija j*^ j*j! jLJ^I 5LJ- JUttUI oWaJS?I ji cj^JI jSf c 25 Sjl 1 0{ 
tiitsM vrjll JljlsVl uy »«iLjJI jj_yiJI ^ jUt^l jyv IaJl>1 u-rljJI i-j-jil ik-LJIj 
2 5Sjl 1 «ijJlj t^/rj^ JjIp Jjisl j* lj> 2 5Sjl 1 jlJiSc _/w>I jjSo ^j^ Jjis j+a£\i 
IJl» Jl* v~s& J^JI IJA ij&U «^i J^-Vj t l_yL^ jj^-iPj i~^- >UI?«jj IJb-l« <<jL«j 
^Jw &yd OUjliil jtf*) «.l^-j Juj 10000000000000000000000000 J&UI 
jli.iuo jLU 4 <^jl~J ^jVl j** jL JjdJI j£c Jlill J~-o J* .iJwJI lift i«L*^sj JjA 
js>- JwJlUlJujJj .U\j 17«jS10 ^jLj 4jI Jj& ^IjiJI uLm JOjIIjaaJI lift U^Ti 
Ul jtf l>vil J* jfij^j** <Ji*J> jjJU 1 ajjj blj L> Jyc~^ 2 5 oji 1 j^Sj JUjLJI 
jUill t^jJ (jljjl j* &jj 2 5SjS 1 bwsj j!j tijaijj Uj^j l)^J *^ •**" J Ojj* ;; ~^ 
4SL~c }£LJI Oji{Lu_ytf -jl?- Jjljj Vl aJA j^ APj^l aJta JjJ* JuaM o^*JI If***! Jjj* 
■ 138) o^ 1 J» **)J j& ^ &&\ ^*a> J^ J-f l^r t*f 

IJwr J-^9 JjllaS J^rtf^tu ~-*~iJl j^ LJJ ioliJI OLfrUJi^l jl Ua u-j>JIj tibial iiJwJI 

j ^Jil ft> aJI :^LJI £^j Jl OlpUiVl aia #-«ijj tjj^U 1,5 0_ 0,2 u« ^jil 
U Icji iJj6\ SjjST ^UlSfl aJA OJu Ujj .^-jjJI JjS AfcSSfl j AjJ~\ ^J- iijft] 
gj-l SjLiyj cjj^JI J Ijwr SjujuJI i^jll 6\JffH\ j^J> ML? \j^- JSlij I^Pj-wtf j^Jj 



© 



LaUijjl ji\ 2 5 SjS 1 Jl JjljjVl j-w» SJ^Ij &)j j£jj j^-iJI j^ ^oldil *j*aJI jlS 

.JjUltMl J 

j-sfljl jj-l lift j^> 3jj«a£ kJsSM jjT t-*-*i jl: i^Vl ilp J *->lji-lj 
(ibj^l Jjbij .s-Tj^JI IJLA JIp «L*JU 4*5^11 oJ^jll &JiVl l^Jjf j» gli 
Jj*>U<JIj 4SLUI " <ubT J iJuaJI IJU Ian Campbell J^Lf okl ^UajyjJI 
j£c ^ isrj* Jl IJwr jiAJiil ja jj *>\jli Energy and The Atmosphere " i £j-ir\ 
\jsr J~s-aJI JjlkJI j-ws Sjj«i^j S,ij?-j* j~a.Jjl IfLuy jJI SaJsVl jjSo jl IfiJ^aj 




u*j»iy.|pj5b^i^i*Pj.25yi 



. jjdl jy ^ <^r>3l i i* j* usig iSli % 



sj*a!l a|jt?tU*iL) ajijj ^gji .Ju^JI i>J*^ «i** /5^l J-**M I"MH ^LjL-JI »>i-5j .4j_SL«1I 

Js^ Vj Jd«u" V U»*JI a JJk j&j e »l JLAll ,-b'> ^>«3I S-OJI <UU* JaJt j ^-^-JJI 
.ijU^JI £L>*JI oIa Ayr^i Uj%» j~»-iJI j* aiLaJI *j*aJI jjT 
obj?- iyrjjA Jj*d\ ^-~S"^I U** frljsrl 5>~o oUL_JI <^ — So ^JJI *^-jJlj 
V JJjj^I j£!j.<j*aJI al£ i^Lj>- 1$jj£j ci-^y ObjA-l aJiftj LaU*^ J JJjjjl&l 

IAjjJu ^o-jJIj JjkJI i V i.\ W 1 Jl>Vl Oli <L3j*fl)l AfcSSfl JUxiJ ^j-. ^ki-i 

JljlsVl aia ij^-j J j^y pj^sjll Jj^ll wU-lj .S-rjll JljkSn aia La^ j^s'^j 
.jj£)l J 2 5 SjS 1 LaiJrf- «J-j iJwJI iblA^Tj* JljM j^-i j* hii Jb-L «.j^- Jvrjll 
u~sf>dl £Lp Olj^V ajSUI *>«aJI Oli*aJ UU Uj*A« j-^-jJI j* djull *j*a!l jjT j] 
George jjb-ioj^ -j^ ^J^^l t^- 1 -^ 1 ijM^J -^j 1 ^- 1 -! Uj* Ij- 4 ! JS*J ^j— aJI 
: VSli " Ji&JI jj^JI"<ubr J^Vl I Jus J^Greenstein 
lift Oljk?-j... JJjj^I asjj^- j* J>j-*£\ ^--XkJI J-«^j (»>4j ^1 *^jj^-l o! 
I la Ojji^- J^r jj nj.<.a..vJI sj«<aJ JJjjjlS^I ^Ua^l 4-Laj Ijo { j>j~d\ o~Tj%!l 
J Uis Jui« jjP owiLi I jrs- jjiilj c<-~- iLdl jjIJU cj*aJI iJLa oj£j jl ( yuu j^Uaas^l 
J* \ji\i oj& jl j*~i JJi>^l '-jy\ <^l >jj> s°^\ Ja~~~Jj .LUjJI aJA *l^j 
iJjUUjjPjJj cSJUJI Js-l^tui 5UJ JSjj-^flJIj g fe 7 Lg S' jyt-» i,S>y o~JI a^Ls—il 

jjSy JJjjjlS^JIj ^j>jijiki\ JUjVl ik?c: 'gg,; ij j£c ^..a-.-Jii Lj j>j*ai\ >^Sji\ 

j^iij jMoxj^j^wJIj JJjj^JI jSo i^li tJLijVl IJ-gJ J.ir^...U jj^jJ-bJI 4jUc 

,^4-iJI j» iailiJI iij^aJI 4*JiVl Jl U^^li c Ji>aJI ^~S'J^JI U** cJiJ^ li iij^JI 

. <40) U«a3I aia OlJ^V ijj^^yo jJI jljjVl ^J* j> LgJljJI jl LS'jiV 

© 





V-l OU5IS3I (^j .pM L^jti\ iU* JM &J> <pj l#«jjf fc-U l«J fjSUI J J*ll £-* cUUI f jB 
*>Ht Vj cSjJJU jj* jf 5>5L. Sj^ OGUI *u*ir ^ ill ,li«]| J* ^ifcll jj> jp SUal I J* d^O *>B 
is** jS ^1 If-ii ^ ij JJ-I »i*j ^jll Jjkll V. *, J*- ij** Ml ^>ill <^jdl SJU ^k of oUI 

. ^-fcjJI ^» jaUflll «->-4SI 

OliUI j!"OU"LJIj ^>aJI v^l i^ ^xJa-JI jS\ji\ 4^-~J J^U JU tcjj 

:^5li jjkJI ijlai SlPi J^-l 4JjT j* *p^Ij <u»ij jiLlu^ _jj?- aJiTji ^iJI llaj 
^Ju OLJI jlj^^vij jl ij» il lift JOJt?«j ai^ail j^Ltji iJUa jl jLJ) Jubu Icj 

JJjj^I ja Vju ^>l <bj*- jjkj at j& "ill ( LibSltUJil «-ij cJlTjJ ^1 ) iik£ 
?SJuJLi-l ix-^Vl oJl& j^j Salami *gtar...J C~*j 




^U» ISijjbuMlJlljjjyiijf 
<U» 240 jf A\ $\M\ ijlojbuHi 

.l*.240 j**^-Jll^ 



j^ «j*aJI (j^UaislLUp jlj Jji^-^ruSol ^jyjh\ cJaJaJI j^ws j^ Jaiii »j*a!l jljJI ,_yi*j 
j^ iJaJb cj-^aJli tiSlkJI j* ^ ja-AI ^^Ai ^Jky j^Uaas^l ijLp jlUjtfrj! cJIS'&J?- 
ijtJaJI ^Uai-I juj aj^cJJ 4.v,JaJI j^jUai-l <ju *3^» ^^a jU»sjUj ^ «jill 

. l41) iL*^* SUM c^~^V byr-j* ^**JI ? j^yi I ja j& jljlj tObj^JJ 
j* Llj aiLaJI c j^aJJ vrjll JljisVl ^ vrjll JljisVl aiaj .Jadi &yw i^-j* Jljisl jw> 



o 







W^. X;/*t 


Jdly i^bJ-l JJI OUJall Jl 1 JiU 

bl.^iip^ui^ij^aifcjujb* 

oljUll o j» J 5s>rjll oU>dl 

*u«ji j» ci>u.i a.ui aja\ 
j. <i/i\ umJI dl> SjjjT liUy! 




ji^il^riJtojciiUU-I^U^I! 






^J__ ^ «■*?-»" <,u*> ^ .w ia...TM 




% .1 


1 obUUia'ofUk^^dJI 




^bikjjlljjeo^elisil 


i») U 0**- ^ t iijij i^uJI u»5U 
•ift^jja-laSll&jftlol 




1 J^SjIj* 


] L 





iUisit LfrjA Mji? 2 5SjS 1 ,jy j>» U |»j%9 *j^il! j^o^JI p U-Jili tJ^o«-«j Jjjl> aJ*Aj 

iLLp *l>r! J <ulJAs~olj *j*aJI lift JUs-iV o^j^' J^ ^~S'J^jl SJiftw obj?- ij^rjj 

.JUjj4Jbv«j<UJIyL bj^oaj^ail lift JjT JIp *bl4 J-bjA ^j^aJI e~f>JI 



jobfco&ll fj*£ oyj uyJI uyj^^l f bjt*J VI 

SJrf- j^ tJaJbj "Jijil *>a5l"-J ^JO j*oJI i-"^ - ^IJ^t^lj <UjJj J^J.1 *>aJI jj 
Jbiib Jj .irrjll JljlsVl aJAjAws^J L5 ~»wJI (JaJaJI jajS<.j?:i iLwiL?-y Jljkl 
Uaj .oUjjyJI jac Jp &SLUI U^U SjJil^a 4jjJI OjJw ^Lii jl iJJ^-jJ^oVl lift 

\£te* J* U jjJB viljb-j ^k-«4 "SI &dU-l ^ Jj la*- lJuJui jl la? U-**i> ty jj3>)l 
Jjlsist^o ^jiojAl^il j tJbil iJta jU~i JuSj *Ai aywsjl j«JI (t^v^^l t££~iJI 

.iJ^-l **!<^- ojjj^I &»■>» 
ob>l jj£uj ciij^JI ob>l j» aJ-I L">UJJ v-L-Vl JJI ilj* jl ? >ll ^ j 
4-iLJ-l U^U-lj oLTjll aiftj t 4jlis-iw«j jjj^&J 4jjL-£)I OLTjil cAbS j^j hj^u6\ 
JljfaSlI jp SdlsJE £*->* Vl>l>c jl j& V ii>fl*3l Obji-I aJA ^ JJb" jJIj .^aiJ 
^j^kJI Jfjj SfLiS^ J^xj *-«-tfsJI iiibe Jjfi J^Ji jl j£c V jbubj .^1 *j*aiU Vrjll 
.IJtji Jj.\ jjp t> aJI JJa-J jl (4! j£c ^j U^jT J* Si>rjll 
J Ji*ij Vrjll Jl>Vl j» iyw bjis- j-c jl <£y jl jv*)l ^las-J dD JJ bujj 

.J*-j jp <UJI SjJta; jU-l iJSy 3j%~j!j j£s JiiSiUail iJSo ( ajj-d £*j*ta jvP ijsrjj 
Nature icJaJlj>Ma«"<obr J J-msaJU c,j*£jil IJL* jjsyi JioU jj--Jjj>II JjUuj 
t^jll cj«a!I tjj~>jj jl ^las«-j ^ iij*a*JI Obji-I j* £j&dl jv*JI jl IjiTj* "Destiny 
j J^ij iJbl ^1 j^ t> flil jJ jl Va*- £*jj> ^>i o^Lai- l$J u«i LjaJ j& Vj 

: jjuiJI lift 
ibla isUs J^i oLtUJil ^1 i — - J UlT 4*«ilj i~~JI iuiVlj ^ ^a J I Jjj iuiVl jl 
jj-^9 Ifli cJajjjXil oL?-j^ ^Uj tlj^J-l c^ i*JiSll lil c«J-»ao iyyJu ijJA &\'ij 
Uuk^ Sit I4I1 ijjiiljJI oUrjllj dj^J-l c^ j^ 2gydl iuiVl Ul j t SLJ-l Jp ^JU 
^a ^j-Jsbwj^l JJaJI ja Jj.\ *jlr\ jl ^Ai3 IS gjetj... Iaj-j: jSCc Vj li*- 







,42, |jui 
4«lj' SiLau ASjJii j^wJI jl ^j : 4JI2II &*-xJI J) UUsjs! it^ jj^Vl a Ja J LUli jJj 
j* *#- 2 5 S jS 1 ja Ij^-Ij «j*- j£jj jJI ^-jil JljbSlI aJi^j sj^aJI IJu» *ij ^ 
^j ;^jSfl s-T£) ^l>l jjljxO »>l lift J&j dj&\ J Siyrjll Vrjll Jl>Ml 
^j*JI U»p oteUI *bV ULJ ^j ijJ-l l^UUi ^TjsJI sa&ll ,L^Vl »bV ULJ 

>li JUi 41 1 SjA* jli-l ja Jj tjkllj JAdl jp OmJI JT Judl jjjdl dlli ttfjU* LiJ 
is^lVI olj*w«ll iLJLi J &LU- j^pu Jjji£ tj-S JT jlj tUfy Uj ^jVlj oljU-JI 



© 



<£>l <j!>Wi) UaA\ ^i& VI vi^l 

lAjjbtii ^ i-*> oIp/u j^jS/l Jl LjJj^j < r ^j jXJj ^Sfl <urj ^ SL>I (_pjj 

aJA oJlT d iil&l iiUj I i ^>l jj^l j& jijjj c^jl ^>l jj^l j-y ji ^Lj 
«-i_ / »S' J^hj <d*£ iujw iwMsU»t-)_^w4^J ^ji-l i j%*^\j .IjuI SjljU oli ol_tL\J;)M 

oIpU-S)M jl .^aU £-V jl Jjc* J-k* <pi-l ^*A*-H J-*-*-ij -JJ^ 1 -! lj H* '-S- 1 £-»— J ~ 
i^ US' j#H\ I Ja jjswi jj~Jjj>JI rs"*-) ■iik£\ ijUaiJI 
*Uai!l ja ioldJI Ci[t.\*J>'i\ 4JIS" j^Ua^U aj23 ^ji-l ^*>UJI caUj jJI oljUJI jj 

c^ ja Liji\ iuiVlj ^>l ^ ^>l j^JI -U-. ja aUJMJ cjlll ^Vlj 

jy j* U L-L> Lj^'^iJ^^li tLoUl CoU-l JjU-I OjJ-I jJ M jlj-^si-il^j 
iliJL. ^JJ.1 c> tfJI IJ14J ^UUU ajjJu ^>l ^%JI ?J i.j t pU-i>\J *tfU^I 25 SjSlO 

.jjjjSllidi? J JUza 

.cUJJ ijl&jMl iiliJI i«>L?- ^jy j! IJigj iUs oli j>s«j ilf* (J^ ^"j iJUaj 
IjJua« j>aO' jJIj tlj^J-l c~< j^ ii^l 4*JiSn j^-.iaii ^^ll t-^aJI jjy: ?ibj tlili 




4>U* J jjb k,k«J %#3 jpff X^li-I a 0* ol <U»JU %rjJb"^Us! VI SjJiall " i^U- ijfpj vita tt^Jl o j*j 

-j^ljU-l 



Ijlftj j~<wJI ^V 4w»/0 £*~U J^«~J ^JJl jA ( jj-?-i\ iljlil OL>r k ...Uj Olk-jSMj 



© 



L-S JjLpSM Jl IfliJ la Zj\J-\ alaj .j\t- ^ dlrU-U iJS- J^p Jl ajy'U J^aj jv?t~dl 
jijl 4jUoJI IJAj t U Ji^- JJSjI^I^Lio* oUa-sMjjbvJI *^- jjSo juw J^P Jj .U~£i 
L**^' ^>' 3*>^lj *M -^IV^J jM £k~" ^ Vrjijwil «Lj>JJ L^^U Ua_-.j 
Obj SjljJI fj*dl j^ ioliJI iJj&l oIpUJ;>M lit .ilAJb Ul X«3^ll iuiSfL jbw~j 
. Jjtf-I jvSjll IJA jje jj^lb feJI l*J jw-j. ^ SL-JJ jUaJI juJbJI 

JoA\ Zq?r t ^y&ju r, j*p£\ iJta Jj^-iJUajjJIitj-ojll J^jlj J-UiiJLftj .jLJ^fl SL>- *« 
: Jj US' OJii-l lift J jbtP^I iijflj- iJ.1 
(jj^UlljltAiL^j ^-Tj^il lia ^ SLJ-I t-Jljr (JaJlai Jijil t^iaJI i,**! JU^&j! 
i^Jil Lrjll JljisSl! lJUr &~0 ijJLs- jw> OlpUJi>U ijl&Ml iiUJb tlllj ^ji-l 

. l44) xuiii ayy-i « a* »ul *-»i*p?ij sjsJ-i J* i»-flf ^ ii 

oIpUJs>1! ipl&Jl 4-^.U- jlSCU jjJJJI ^>l js^lj *M Sj-o"t>L9 I^U^i US'j 
till jb^Ju j^j^yiJUa jl JjLftj>JJ jl(.»jj«jj .J^JJbijbtPl Sj-«jyyw SL?«JJi4j*All 
ySfl j£)j .LjIaIj 4JL*JI aJta jUiu L4JIJ SiiUalL ajil aJta L-oTI Ji ^ji-\ ^*>W!lj 
^jsW (j^UJIVjtlll^iiblAt^-AjiL-^J *JauJe£)£S\ i i* i jb'J[tjj&»J&j»*a£\ 
Sjajl jl alki jj^Jaj L «pj iilj-ip Ul j^-l jJjj jl &,jLaJJ J-^tiJ.1 j^i .dUi tl^-j L^U 

*l#"' j^ s J^ J^ J-^'j f^j 3j^ ?***" ^^ • l fw •*** ^i*-~s^1j jjljsil J ^> 

jLJ)f I jSIp JiJ j .U lk-.j j^Uj jjlji JT Jj ^UjJ jjJii JT Jj 4i (^jLjo ^ JJI jj^JI 
j^oVl ^»- V«-Jail olj»»ll aJ& ijfrj vu&u. ^jJu jl jji ju^JI j^ ^ Wl oU« Ju« 
jyyw ^j i!j^-o LgjU~-*il ^JLJ^I Ji*U jS^c "^ olj^uw jyyw Jili^l aJta jjj .^-jyiil 
. JUJ 4JJI SjJLaJ c.j^-\j *«LJI JJ 4i>" ISjl*- %b 
rfJJl Sj-xi ijj jp jfg~?t£ SjLii- jt^jUajl J^ cJljU jJJl ij?-j jA jj^l jl UJ£-\j 
LfaJU- jU *%ju jki ji\ 5fljU-l Olj^ull a la j« ^jJU djJI J*j aJwJI ja jl^l LS U- 
: jJiUJI t^ja Jb- jJ.1 «oUT «iU J J^-j jp «d!l ^Ti aij .^JtaJI J*JI <d!l jA laJwrj^j 



o 



( 8 3 _ 77 / j-i ) 4(iiJ*>r? 4\) }'(f* *tj> '£>£& '& 

-di|jtj ffa \yj& '4, ill 't&^jiJbrjp- ^ &f 151 >- \&\'4'^ \^A i^Js bij> 

( S /J^ll) 



© 



^lijaflll till jfilj- &£j}\ ^jljll 

ijj-l *L«-£JI J^Ua?-S(lprof.A.E.Needham aLaJtJ JUaj^l jj-«JjjJI ^Ti JLo) 
j^ 4Jb"The Uniqueness of Biological Materials ZjjJ- I aljil JiyiJli«s<sl?-"4jbr J 
il^aJliJU-l ij^-jjrw-J jj£)l juljScJlTjls t ibLJ I iljl I jSjsi jlSlJ-ISUJ^jjjXiail 
j* <uj ^1 2U-I J oljjJI "^ ' lj ^ s M-> ^LjJ d ibUI 5IU-I jji SaUJ ijUJIj 
ijj-l oUUiJI jw> Ob>! 4T> ^1 Ja-jJI Jji ^j tijx* V j|& j I A*- l^i* 
^ iJ^ris-oj Jj i^lJaM^l^olijSr^lij^l^ljijs^oljUJIlii t ji-l jjI&J 
,X JjLj Jfi~oj ^Sjj ^yuu jbubj .^J-l jjISOJ sJ&ll ijJ-l OLlUdll j* ^1 ^^fl^tsj jl j£c 
j* Jl^jJI Jj Jlall JiUI jA JlljjaHj t) >l ^I^II lf-jl« ^Jl SI^I^Um fllT <us c£> 
JlSj .lay&lk« 4Sl& SU-I j\jA^t*i iJj»Jw irjJu ioj*A* jtfjUa?- dJhg 4jV t Jjlj~JI ju 
jJI jtflj^-l javj till >e dl)i J* JJjJlj cfOill Jlw *U*JI al_~Jl LL~&-\ a.L» ouiJ 
o^aiAJ I LJS'jAl&iiiljll jl ^jj*i^ .ijl_^-l i~p\j?- jom Jza fryJall jy IjS ** p^jUa 
US' **<^-l Ji US'j tl^v jAl&y Lgjjl^p- i?-ji joJ&cj Uju* JjIjUIs t l$jjl^>- &rj^ 
UJup JuSjI Jll^JI jj& i^JI li«Jj cUjj jaJt SijUl Jjsb-VI £r*i J fllS^II Cobjl 
Juij — !i j* ajyiT l^v jaI&j tills csJlpIaJI aJia jP XSj till j&j U«aJI ilU-l Jj Jpcy 
JSiUj^u-j aJu£ Jue-j ciliijVb <u*«*- la-i ir-jjJI aJta Jwy j^!jii^4?-ji4+ jtf* 

tlll J* gUI >&« L4I ^~JI IJ^Jj dll j* Ujj jtf-1 gkil a^i «*~JI IJ^lj ((rt^-l 
.tUjsiJIuyljS jp liLi JjLoSM Jl^^y. j^^Ju 
iilil ObJa-J.1 Jj i~JU ^j^aS 4-4*1 Oli j>x*i' ULU lal^-jJi jJI till i-^j 
Ja*« cJj^ts! till nkwt JIp rdill JaJaj i jJ ^1 S^l^-I a Ju» Jwtjj i J« iLiU- J Sap-jM 
tSy&UaJI aJA Js-^Uj J JpjsJ Uyoj .LgJ SUM Cj^J\ lij JuU Jj Olk-ilj j^l 
ijLai\ jjiU Jj Itl^SjI^l^jil^Jj^i^cj^jSflUi'jS' JlilsLs iJUa jl ^jjj^li 
i>-ji jAfl^cj iilil ObtkJ.1 aJi^S tOljyiJIj jbtJI Js- Jji jl LgJ Ju^ Sia^JI aJAj 
Ui-JI oLaJsJI LgU J*d Ji-.SH Jl J> SijUl ^rjtf-l oliJaJlj cMi U-i Igijl^ 



o 



JT Ju«i t 4j^U *rji4 js»- ojlj^-l ij-ji J-AiUJuf- lijJui ^Jui ^jlj^-l Ojljsil lift J&j 
J &^u irj^4 Ifijlj?" £rj^ jJI iaJaJI j^jij liSUj tUjj 'JjLj .111 ilu^j ^a\J&u\ iyji 
Lgjjlj?- ifji jJI iaJaJI Lgij_9j ijj-i- 4 i^-j^3 Lgjjlj?- hrji ji\ iaJaJI Lfijij tJ_i—iVl 
jx>- tij\y hrji jfiiJ^u^ -U^ty <^JJI ^jl^-l jJa-JI (iiJ-A( js» IJSCaji^i«i?-ji2 
ifji jjSo jJIj ni- jJI OliJaJI Ul tiaii (VfjUH rtkJI Juj** ^JJIj c^jdl^aJI 
.45111 i>l OL5l£jlj iJLwVl jl^I iilT^yyuJ ijia irji4 l£>l>>- 
i^U ja JSljJI j* ajy»T Lai* ITjL. .Ill ^IL, jJ ^i "T^SH li* d)Jbo hJ liU 

? tjjUi OJuxj liUdll Jglftll jJaPjSjIji-l^li^ilalajlUrJilsSiJI ibijl 

If .1 




<yi Hit 41 ^ glsll 4,Ja«.j!>-Ty*ej < f IjJJI J* 5jl>l ol^-ji ^liAJl i* ibjj **lsf cJlfjl ^f j5l>JI 
j» ju»«1S VjIp Ijja c^J; <U,I jdi- ^ Sju^m &J> i^rj »jJj. Ji->Vl #» olla^lj jbJI dXw>d 4*1* o>ib 
jUjllj C»U»JI £*■ ^ Ju*s-. a y>l OJIT I i£»j . J^fl j«5 Ji-Vl fry**,* fllf JU^alt I J* $<Ji^!l 

jiii ^ sy-i jsLj Jp jJjv-^Mi i^ v «*w *>r, >w </ .jJA-i d» *A*» j** ji dj*sj oivij 

.aw V c*. ,£lP Jlb-TjT JjmI leil* ITjL. <ilLw. 41 oK'ji jMy. %><il 31^-1 l£js £ l^k, W 



o 




t lf»i li SJjlp nL' 4aJ? ij?-j aJwJ JlfrVl y*J yti^^i jlTj tOljysJIj 



J*JJ« 



Jhr*> OlSj c 



s^J^Olk^ljjbJI* 



- |j£»« 



Ol*l£ll 4J jj^l ji j£c "51 IJtA Jit ^l*j - IBj'Sfl lifj/b" V LaUI 
Ju^w ^lll lf*JI 4^j ^ jSrffi ji *A*JI OlilSOJ J& "Sf JbJbj t 4j-l 
K"jL. *UI dUL jJ l£* 111* pu/ijMi jlT LTjT ji Jjtfl o^^Uj t UU 
tfjljs- hrji jfitea I J^y iLiJI i5>JI IJa .111 dUL* lid j&j .Lai* 
Ji?-1 «ku-j iJlj-JI lift jl ? J^I<WaJJJJuijjijj^-«ij»-ji 4 ^x;- 

.4-kib-^l 

J^JI J If* .LJJI J 5j|>| ju JyiJI ji jlfJI J If* JJI J Sjl>l 
? L*-i dJiTj ^>UI j^Jt-l IfSjaj ji ifU^e jJI jjjJ-l J Lib jj& 
If Jli j^jVl ^S-jT ji^UI JI Jll vJ cJITjJj .M-l oLil^l JU 

Jjsj-1 cJpdj I3br Ifef jlfJIj JJJl jy ^jl>l J>JI jl£) 4JP ^ 

o^wsi ji SLM ijfrj Jb*u^ j SUli ^jbw Jj i-oUl j* SjjT 
^ Ut iikj: ijl_^-l ^111 j^ly- cJlT jli .Iajj^-j i!b- J &UU 1*~p 
^j^l jlwj .4-U- SLM 5LJ ^ktj&^g JJ j^jVl cJ>d <dp 
ijlijlA iwL?- J ijg^-l sL»-^!l ib-*ii Lawrence Henderson j^jJua 
:^)li Ljjp BImI 41^1 JUu ijl>l «lil >lj* J* 
:_ Ijj OMj j* JijIjS Lfl ijlj^-l till ly>\y- ji jbubj jTii ji 3jl" 
. ^jVl c-T£! Ak^j ^jl>l jjljJI iai^ 411 ? >_ : JjVl 
. &Sof Sjj-^j-^s-biJ-l OLul^il fr~sr Zj\jp- pjaaj *jib :iJ^!l 
. i^Lil O^j^JI Js. ,ai>--j :felliil 
SiU ii &jIa« j^c Vj ^bu^J^I j* hrji Js-l 4j*^I oljybJI aia 411 ^^Jij 

. <45) t dl w^Ulli^U 



o 




i)f 0I3LJI »jmmi 
rfJU df Oj* Vtuif, I«1U^S fju>.t ji I 

•ill ij»^ o-* jj^ii iJbbj j^ii ji off i ur uu sUjj tftt oi>ai tjjtj^j .»u ^jui jLiii j^y- 

£>jS; jf (iUll I if! <j& 5U ^LJI *M Jlybi* ULIp OlS" lilj .51^-1 ^*J fit C*lkJ 11 tf ^-Vb j ^Vtflj 



jl ^jyili cOIjUI J X,\jHi\ tJAjgX j&j SJu Jlp hj^p- JOljJ IgJ SjjL I aiaj JjIj-JI 

ol^iJIj OlJLJI jjj^ tLS ?Js-JI JlUI ikJjjjA ol>l ? JeSfl Jl SJuJ* Ijbol ijll 
aia cu§£l UiTj tt LJL5 LS ?tkJI JuiJI j^j Juk~j ^ l^-i cuaJ> Lg_J Sij^rjll ii_JUI 
J) all ij<w> lL*j i JeH\ Jj Jwwli jt Mdax^j, JLiUj U»>i JU> ^Sfl j^j ol^iJI 
,UU ^kJI JljJI jlT j!j t ,UU ^ikJI JiH) iJUJI SjJJI ^JLp LLi Ju>^*i ^Vl 
i!bt^l Lj yw IJAj ii~jUI Js- liyrji.\ OIjUI (_,£«*■ Jbx^M JjIj-JI Jib ja 43%^ 
.oIjUJI ja Jl?- Ja-*ij J jLJ^M ij^rj 
J «Jj jl x^la^^j tlili t jj?«-^JI Jfl-iJjAj tUJ t j?tk«JI Jl^JI ijZi _/Mjyl3 iJUaj 
,y>li?ul Juf-j .dJSj^l aJA JuxJI Sjii &>«_«-! jj-?«_^J I aJus JS,ij^>-jll Jj_L«iJI jLo-f-l 
jj .jj^aJI ja-ij Jj oijJI jjji ^Jjj U?«^- alaji aJu£ Jutj all Jl*?o SjI^I oUrji 
kLUJTj ij%ll Jj jj^JI aJta J Sij^-jll -MsSflj j^Uil Jl&Jl J SJui« ijUnJI aJta 

.if^rsiLjjijijp.feiiH 







lyUtfUlUjs 




aJta Ci\ -«-»~r »j>oj ^ L§^j J& ^Ijll Ja*«i tkiJJJJ ibliJI iljll ilil 
^ l$Jl&l 'ft 411 J Uill jiUilj -^uSfli tSLJ-l J II*- 4i^» S^tf-I 
- }UVl j* jfe oljLU 5 .tfj^l/ji obLJ-l cajIj cjbJI J| j^Sfl 
SL?JJ hjjj^ Jf>*' iljil a J* t)lj <Wj^«JI aJtf! jb«JI Jj LgJLdj "#3g jiUllj 

LjU-T JpUsSI Jl <lL. jp JJS ^y-Sfl £5L-£)I 4-^li-l C.I t &L-£!l 

JplsJI ^js-~« jl" jjs~o J&U Jji LSj c6jTjV| jlp J&o *>Ul>- jj£j 
L?-j]j;j li^- L^» Ijji ^~<^U 11^- Li'ta ^^Su cJn-«a.v-! cLJJ ^jL»-~ivJI 
^_ SUM J'^l ajjoJ &L-&I .111 j^sly- W>U jlj . <46) "br^j-rj 

i^-^SjJI tUj-flJI ib~jl prof. Harold Morowitz jJjjj* jJjjla jjLuj 

: %\i j^il OJJ-I I Jl» Jp J* &wb>- J 
cLJJ aJu Jtfr i~^l> &yw J Colil ajy-Sfl Ol^-JI J Oljjki cJji^-" 

i^-JJ ^J " ^JJJjJI J-*9js!l "^ Ji<Ui 4«*sU-l &1&J i&Jj** jSo 1 

ijj-l &lkll JJj JjVl uu^lJ (>» S^Lfe->l 4~»Ai Ug-Sj JaiS c lil ^Jl! 

ibjl itJaJI jlj-.L 4J_yw Uiijl ULTj .SUM J_«si iiyw i-JUJIj 

. (47) UiU- IfuS^U ^Jic Lbrfl 



Kfct 



o 



oyt»jl*ftc f&ytj* frill ^1^1 &rj^ 

j&j t( J-«j ji oLuj <^ iyrj UlAil Jl jiUy U JjlJ JjU iJSo jjkj UJut 
ijL~Jl J^tsislj ,jj^»-l iiliA *Ai«i tijL-J^I Zq?r j* Ify L»J i_Ab?u JjIjUI jl aiiljll 
a* JjIj«JI a la cJjjS^Ij tkiLyjiiol jAal^-j jjaJJI ^--OJ Ji->2~*^'j t>ljIa2JI "j* J^ - 
j^ S^ 1 000 j jlJaiJI j* iy> oljLU 1 _< ijL~Jl j&i *lili i^lj Jjjlji O^JaJ A\ 
. kikyj&l jA*^ J* 0j* 25 j jjajJI Coj j* 5>»1 00 j jjywJ&l 
JjUJI jv*-jjJl$JI luvu^ljij tiJU- ijL~Jl dll* till jl 4&UJI £jliil j* gauJj 

. ^>Vl Jsl^JI J<f 
I*i li ^LM JsUI IJjk jlT jJj ? Ul <L-Jb *LJJ iJUJI ijL-J^I L»a\ U j£)j 
e~*jj ?^ r i-S' LiV- Js- ijih j-iUi-^ jlf ul& j^ll Ait ja 'u Jil jl jg\ oL-J I 

4~jL-J| cJITjJ *>M lSL^JJ v-L-Vl SaIII <0jT S>* J^J JjS'i **WI cJITjI" 
jUs^-Sn aI£ Jv* J*i ij M-l ObSl&l aL^-l OJuSf J5LJI jvrjjJi^ll IjL-J I jOi 

. . . ^LJ- 1 l^b Js- &i Ui I jp U~ I yi- 1 
jp JhLdl ob>! ^- o*«*J <Op j* If Jil Jil i^L-Jl e^SlT jiy-T ^Jb- j^j 
^j .UjJujTjJdl Ji. &>d>l oLj^mJIj oLcjjS/Ij ol^ij^JI Jjl» iT>l 
JUUj LUJJ ijJ-l olisUJI ^ ciijsJ dU JT t %»«* LU- 1 ^ LJ] I g^tf* j£jJI 
lil cJ^-JJIj *T>I jp ( |iSfl *^j Jj-b ) Lff uO-l jjkJI »Lif L^lj^Jj lSLJ-1 Jijrf 
. (48) > <JI jp UU j?««s yijl <LH Ob5l£)l iwri 
^Ui 4,jI#-JVI a Jl* c.^i,^J I jli tUJ i-Jb iiL?- i,*ai oli e UJ iJUJI ijL»J^li 

J^- 4T>I JP f JJI JW JUL I J,-- J*3 t^n-JJI 4-PjSM^ »JJI JLLJIJL^J^M 

Jp ^*i oli c-J ijL-J^li .Ijlst SSOLiall iyJsJI oli i^jLiJl Lij^^JI 4-*j^l 



© 










tffl 1*1* lc Jit iM!l»J* 



jJifljj *?»^-l Sjyws v- oLjIT i)L»j . jljjjJI jl^r ^js—o ^ Lei* JaiiiJi-l ^js-~« 

SkJji j^J-l 111 J* ^-1 jjI^JI ^ Jlj j* UgJlfcJ I ^ V XplJuKJI aljilj uv^-TjSfl 
*J1 OljJJI Jj i?-b- iJUa cu?v-^ij SJuJrf- L"^ ^Ub n^l *-JHJ .dbtujM jUai^l 



o 



jjSoj .aJJI jA UjVl aJA Jj-b uU ^JJI JjUIj .i^jSlI J*-b 4jL«jVI Jjj&^d 
_. j.x>_ JJU ^ ^1 j^ Ob>_^JIj oLJj^JIj U^U-I gJijj Juy] .111 j* LiU 
. '/• 9 5 <L~j all j* Oj^aj (Uj^UI ) 
jj Jlill J~~>Js-j .S«.LaSo jljjjJI jlf?-J*J l^r **f all UL-Jl^**? s-~JI IJtgJ 
c-^v-^l jJ i^j -(^Ij *»utf j* ^JLaSI >?wJ jlJaUl ijL-Jl jJlSj «-lil ijL-Jl c~*~A 
tjl^kaJI ijL~Jl j* Sy jjjjU 1 00 -ij&\ ,j\ jjsjjil Ojj ijU-Jl jJ& UL-jVI aJA 
Sj-iodl iyujJI 4-PjVl Jl Jj^sjJI J Jbu <Ul9 o^-^ 1 J 51 ^ 1 ^ ^~ 1 ^ 1 tf & (»*^M 
.4«PjSM aJA J?-b i!j-UI ij**s j^ ieil*ijl *—sH *bul *Ja*« J 

J^u 4j^*«iJI 4«£j Ml ajij .(— iS" j-tijj-«_jJI i-PjVI r,j-*0jj> jO^-i-^J lijS'i j 

c^bui air j jkJH u^ j^ 4> jr jj ^ijtfi aijiij ssiwij u^ij uv^-i'jVi 

Jujj V &L~« Jp jjSo jl ^_j»u i^/uiJI tU-jJ\ 4l^u U SJ-I L»*Jr\ U£-\ Si\Jl~>\ J?-Vj 
J-ijfc-j&lJ.laJA tfJju\hS\J\\jyj-\j}jU£» 1/100 = jj^lilltjjjSoU 5 jp 
j* J*£ ULSo jLjVl «~~>- jU- olAJb k_~JI IJigJj cU»- Oyj «.|i*JI Jp Jj*aJ-l J 
t tPj jUU 4 — »^- o' — »^l *~^!- J Jwrjij t JuJL| .bul&lT J^^ ^^ iyuiJI ijf-jSfl 

>u~uJI J <p*J; Jpj ^ Yl JftB j^jS jSLUI j** jj tjJB" 9 5 o Iflljbl p^ ^yui 
Lf^A. ^_Jb- JI jLJ VI j^Jt- ^y«-i Jpj jjVT 5^-iP bu-sj jJj tSU*JI ^ Jb-ljJI *pU 
UjVl a Ja Jaij ijaL^J] Js ^ilj dL-o j^ o^i *^i 4^^ MSLi OJt?uV j^aJI 
.^''jiU^UIOjOSjiOjOS^jyylJlAj .Jj^U5_ 3 uu _ jl>u i_y«-iJI 
? JJI plfaa-l li ,UJ Jill ijL-jVl VjJ AiijA Ua ^IjJu^I c^h ^ill ^I^Vlj 

: *>\jli Up j* Up *>UJ »lil UL-Jl ilij Js^js SJb- J jljjJJH jlfr ^1 LjfrU lt 51 s -^ 1 
'^ ^JJI JiLJI UL-Jl cJlT lilSfl <uL^ j\^\^s^j V ^ytUI ^j-lll jlfH ol" 
tlPjJI Jj>-b JjUI iT^'jV lOwr i*f» UUJI UL-J VI aJu^i tiJLp LjJLJ-b <(_*_«* 



© 



i!U-l aJA j^ rt^sljj t ^ujjj-tfJI j^j&\j J^i^Si\j aJtc ^^i 4jUliy L $La*3l 



o 



,JS 4jL~J*A! iww 4»Jj <_A*au jl c lil ^ LS «uu LgiS' oL~jS!I 3J4J t lAjj*a5 j& ^ 
tSL^JJ v-Lilj J&\ i.,231 J^ 4^lj*- ^Lf Jib i^tf-l 4jL-JVI jlS>Tj>jcyj 



o 



■u^\iijji\ )a>\jj\ Oj^l Upi\ «ejl>l ijJJ-\ 
^jVl t^j^J «ol>l ijj^l l*-i} ^ ol^ 

j* c Ijj I £*>\ji JtfrjJj njtf*.; I^mSaj Obji-lj OljJJI Jfijy c, IjiVl SiJuc* j+p\t\ i)L» 
dL~c J| 5^1 j* i^LJI ijj^\j ,ii^\ T fi\ } H\ } i^LJI j iJjjVl :^ljVl 
lit .oUjj^JI *L J j-uSfl^tJ-l I&jjJu J&ii jJIj S^Sfl o^U^Sfl Jl^fl*j oljJJI 
iLJU ilSLi* lfMft«-< i~«SM j^U^-Vl Ja»j jp Jijj-dl j-^ljVl ^ iijuaJI j-^ljVl 

ysflj Ja~oj Jj tiJUJI iJUiJI olij s\*jH\ i£id\ oLjjj^I Obj?- O^I? lij Lj~j UJ 

,j» iiju^Jlj 4-»aLJI j-^ljSfl J-£-iJ i«j*AJI ijlj^-l ijjJ-l jlySH J vjyJIj 
jp Usly-j ygj, Jdb*3 UaL^JI S^M jl Up ^jSM ^j^! ijl>l jjjj-l \+J& 
Jj jb-b** L^JT J*m jJe ^u ji J*Ip ^i J^j* "Jf j t LJT li^rf-l 44*^1 j*\/i\ 
ijl>l ijjj-l J VJ a^tfLitf "51 uy^l ^ jlS dlli j* ,!*jJbj .If^ii jij^JI 5jlj»- 
cAb>uiijl^ijJ^- Jyjjj j£ib 4.oJ> Ld I j^ I j V I cJ IT jl j .jfijS\ ^Sj^i HjjA\ 
jj& jV SJ-I olfll&l ? L^-i JoLJj^l jj& JU^— V La-^l^ljSH Jl_g_^ 
jJI 4-4ALi!l Sj-^^l jl ^1 cJl^-Ij ji Jj uyj-^l juLa jis-JJ ^^jLc tjtij^ jujj^JI 
^IjSfl J l^ Lg-s J$J\ ijl>l djJJ-l ,JcJWj) i^Vl o^L^SH l^sk-lj, J&W 

iUoSf I J^' y£i jj-ti ji Oji L^SM j^L^SM j* 4„.i-. « iLJL-i cJj-S^J *rt,«,/iil 

jli t ^„.v^aJI J ^g|j > A)4 r ^JL j> S'Ju A~J& t.^ii\j iiijjA\ <U_Jl_*i jyjj>!lu~~ib_ ^JJIj 
lij %J\ 4-^.Sfl ^L^SM cJ&B a vaLJI 5^1 Oyj Lfy £)l>l jJMI fJWl 

ali-l Silil^pw jJI SjJJI ojj i»«w9lj »b«~J IasMp iyrj U o-i3 ^LJUJI iiiJ-l aJA jl 
jjsai J&> jj~Jj^JI JjLaj .SLJ-I <Up Lid ^JJI Ja-.j)l ^y«J jdl LJjJI juj «L»JJ 



tff) 



~J&\ aia jjs |jt?- J-u<J> «._£- iJLa jj&J Ijt?- iu-UJI &jl>M *-dJlj ij-A^-l j*j jj»" 
Sj^T hj«a£ Cj\Sja ^M\ tclil ^Ju JjU JjSfl t i»^« iJL?- J*lj£ £*Aj U _/# 

. (5 1} yip iji^i ob itwSfi y^sii LjJisLii j*£j 

jjjj jl j£c *il SL^JU ijjj-tfJI CUj^lj &L-&I j-^ljVl ^r jls jjsjijSb LTj 
J ^1 jijsj ^ Si-^JI ijl^-l .ijjj-l aifcj tiir^j iyw ijlj?- ijJt?- J V] l$l*i J*ij jl 
.I^IT jj&l ^\yr\ uu ^ ^Vl ^TjT 







€> 



^\ J j^L?- uuj^ ^_j ,^\ J Ijji ojJjj uv^JI J! uv**-^! J>Oj o->d» U.u*i 
\£M-\ fj&j tlt^U-l J! IfU^nj SjIJULI uyfc^rVl ^l^jf iUsJl ! "C^-j^l"^ 
.SsUaJI _ tuV ATP ^Jj iJjj^T il>o ^juj uv^t^rSlI I i» aIakmU iab: Olcjjl &~oIjj 
J* ujSjsJ Lfw^j ijUnJI j£jj iLj«ijJI aJ^j 4JlkJI Js- J^aJ-U «jS 4fllS" *L?-SM jl 
f jJI J «uJ cJl& ^l£)l irjjJU OjJu oyti^SH j&. [jli tj«!i»«r jSfl jUji Ujli 
4~J Ci$ yi* irj^ ^j^ lj'S' jJ lit tiJ^-l l#w« jJI 4SllaJI 4~»^ uuuai JbJbj iUS 

jUjJJI <L«J &jb£ i«J j jJU i^?-j J j^Si 4-oLJI i/L^-l a Ja J aLJ*A! iiMJI <ulj*)l 
Jil J ULji oljUll jg*} jbjJJI JLJ uu J>JI ji ^i tOljlAll p Ijil Ob« i^U-l 
oljUJJ i^l aJA J Jjlkj ^1 aJwtu ili^j tioJtf- i»J jj--U JiUo Jil J ULji tgls! ^oj 
jbji <-W> jjj-it j* j&l till J jjj_^JI Ju~fl ^B ojJu Jlsll J^-o J*i .SaJbaM 
iib^l OljUJI j» JuJwJI <ju j* t- — iVl jA i^~£h& jbjJJI J«U-j cdi uv^-^Sfl 

.^LJ^IolJ- 
? <uU ja U Jil u«?t~-i'Sl! jbjJJI J-oIp jlf jj ^y U J-^»t-- liU 
tdf/ K Jil irjJu ^ jdl J jUUj till J OjJu uv^-i'Vl jlTj! J-^»t--. fcjlT U^J 

iJt»j li^uui ji j-tf ^1 4£*r j& tf i >aJu Ms^ juji Iju» j* la^- ^us ijioA. jis 

t}l Jjb-Ufaj tjUJ^ir^Liiaj SJu J* Sijs?" OLiUi <J^»- jjIT J~S-hy±a Jj ^ijj 
l^ii UJij t iUi jjSo U^U-I Jl J^ai jJI uv^-.i'Vl LS Jlj j^fldl Sjyj j* Jujj 

^Ju-i'jVl jU—slI o^lj^t jg k "* aJpja Up till Jlibji j^I u«r«!f-^'^l jIS'jJj 



Jjyi OL>io jAsJ jJ 4jV I If Jj^ uy?'^'^ 1 J 1 *" (3LS £*ljll J j JjdJI J~-> U^ 
4JL9 ajJI J^^t^SM i-J Oiljjlj ciijf jjSo JtJ Sj^- OljytijJjji <Ul8 V«-^JI ijjJ-l 

J "ilj J^_ *Sf o^tM f LkJI 11* j^j .oUjil SAP j. JJb. je-A-l Juv^-TVl v~i J* 
i-J ^ S^k-JI J flkiM lis JuLflJ ijJL^-l aJA oj^-i'SlI i~J oJa*j j!j iww ijJ*- 
^U-£JI djhj .jJ>zS\ ijUc CJj*z~>\ UK" Ja?JJ j&"i Ls/w ,»-JH ^j «-JH JjUil 
:iJUaJI ligj Fridovich Irwin ^jJu^i jjjjI 
.j^jidl <LL*j »j£i j^JI 4-J-l oLijLivJI *^-«^r Jj-o-k jlJ^r^-o-^ uyuT kLllLij&" 

lift jp ^Uc OLul^JI aJta jj&M j Sj^a?- &>-jJu jU~J OlJ^-l Jp 4jjii J JUzi 
. (52) " ? jJI J 4S--J Jp S>*JU IJ^r iSjii iJT&^ljj Vj «*lall 
«***£!! L»AJb-l jj_^a?- j* ^J-\ j3l&l jt-~>T 4jli>» *y-5 Ijur ii-JjJI i-J^I a.L» jj 
aJAj Sib.il *~J ill 4*~j j\zS-V\ Jfellj ? JJI ^iyj^-rSU &>l i-JJI j( ^J^Sfl 
.j^JH J AlUdll OlfjlVl j* 4Pj*# Jpj .111 JjUJI IJtgJ JIjjJJI >Ip JIp JUsu SJ^I 
j* b£c jJI Sj^Sfl jJU-j «U^J ^jJI ,\j^\ jl* ^JJI jA JUSj 4ib^ 4)1 Jls jbubj 

.^I^Jl f lj Sjj^s J-^il ^p dj^JI j«ia 



rtfo 







iUiOl '<3 j£aill tsjdl $&Jl J 4lll> 







sywafsilt^i 



Jjl jj^JI J&JJjJI jjjljlljj^ijilbti.ol Jj^i L»_J L_jj JuLl 

ij ji- 1 ju J^ i]0j~A» j <L,M ij is- J*-*9 J^*J JJ j Iji I 3 JA J* j lj-« 

■J&jte- *l?«~Jlj jiljS Jl Jui~o 4LkPj Iaj-a?- jl LaJrf- j£c M jjl 
tiJiUaiU lk,~j jlT Io$a ^- j-jLT j>fJ* iJLti-il i-ja-^r (jj*~>j 
«Loq^)I ib-il Robert Shapiro jjjjLj O j»j IaI_/>-I jJI OULJ-Ii 
lift Jv~Ai ! DNA } ijjJI jAolj^-l J ^Uft^-Sllj iJjjijJ iwUr J 
uL^ Jl J^jJ-oI'^l JLSadl ^ijjli -tJj^ j_o jt-PjJL-i cpj-ijil 
LaiJrf-j Ijjy^vJI c Ijj'I Ja— jI *—>?- J Sij^-jil oUjjjJI jj^i? JU»-I 
1 JiUw <JJ J^sjj ^JJI JU^-^lj cSJiUail fcjc j*~ijVl J* jj_y_ 
Jil*i jLJ^Ij^r JOL-jj^JliJLP^iu_U{ 40 00SjS10 JJ 
J^l ^1 L^sljj Aibyu j£* ^ \J*rjS jtij Js- ^jS- iJUs^l aia jj c ) jyj^H 2 

.y*s 40 00 <uUlj Jb-lj 

^ J* ^ Jh ^^ iJa ^ JI U - J ^ JI ^ ** $*■ i^j J* ^ y^^ 

SjSI iJudl (^jI—jj iJudl *btA CJ^Us?-l j*w» Ij^-Ij "^U^-l ^jl—j Ifil (^1 uyj^ 
idT aljtftiJ jli juj^200000 ^ aJu^r ^jaxj ^JJI jLJ^I iib- J Ul ,40000 
Chandra Wickramasinghe *^«*i Ul^Soj IjJuUi jif-j .UsjI LJITjjP jj& "J^ciJ.1" 
:*&li jjvLil^JI J^sjj jJI nibJI Jp eAOjIS' iwLsr JkiALiJIj LL-kJI OL^U^I ib«il 
Ji tlAjjir ja^jlasll «UjlaJj Jtjj\* ut>.>J LjilTjyati (40 00 S jfl 1 0)J)J\ lift jj" 
jp SUH 4m Jdjd ji j& i^ ^i>T ^TjT ^ J ^ ^Tj^l la* J *5f J^ 
(53) .p lj JiP _bu SLJ-li jil . iSiUail Jj> 



© 



l$Jj& iJiUw l^ljii ia »l jj^Js j£c Vj .SLxJJ V-L.VI OU-JJI ^» Ob-Jj^l 

UA«b-2 8 8 J* ^j^ jJI uyj^JI &ji- j£c JliLI J^ J*3 Sj£ Ijl&u e~fj%!l SJ^w 

.<JaJbs£ j£-i3 0»jSlO_i 
J*~\jj£ji J^-ji 4i\ VI t ly^>300 4~c J*j 1 JiLi Js.<~£ij JL>^JI lift jl 
lfr*fl* ^j i^JXJi^ L~jjti\ Jl^JSSfl J^ JUIj SjjTiil uyj^l 4%>>il JA iifli 
ASiUailj SjjTJdl uyj^jJI &ji- Jb-lj JSLi jj^f iJUi?-li ^iJJU cSJ-l OLuliQj ljL» jyaw 
jSf ^laJU Je^u^oSJiUail J^Jsj JU^-Vl lift Jd£jlS aiiljJI Jj 3 0SjS10 Jll JiUi 
.CjL^IJ\ '^iLa Jij\jLa Ji\M 5 0SjS10 J)l j* Jj| JU»-| ^1 
(-^./dl Ja-~j ja ^1 i-uJI ix^sljia i^sl j^U^-l J^ t£j»u uyj^' !•** ol *j 
oULj>- UaJsjJj £( >-l jjl£!l #-«*■ J Sjj^-jJ.1 ii^UjJI oU-jj^JI ^JL £» UjlAL, 
*slj jt. j^di iilT jjp J-?ciJ.I idf c^v^sSf 4fl*>U*JI oUJj^l alft Js. iJLs?-Vl 

.^1 





ca Ju-j) Ijjj. jj& ji j& "Sf jy>JI ji B J*ji 5UJJ ^jdl pUI J ">UI Lrj JJjJj 

j^uajA Uj%j£jU "_) 4ijj*l I (j^^-Jl f, IjJ I jjUtfl J jyjj-» 6 JP JjL MU Jl?-jjj 
JJJ*s>tuoi>l$i!l Jj t &iL^b jyj^6 0jj$i?iJL£>-^ — *j ji juJaJI j*j"3 9_a 

Essentials of Earth j^jVl £jjIj ^iL«" <obf J William Stokes j^fjiu ^LLj 
:4«JbJI &L&-I sift *>L&w "History 
^U^Sl! /> ^U JjU ja iiJaj Slk<U ^Tlj^l j» oljUil gbJ cJlT jJ " 

. l54 >" | Jul jujj>!l jj&li ju-JI OljLU SJlij 4-u«Sll 
j^JJI j ASiUfliU C-ajjTj^Li _i ^i-II jujj-JI jj£i iJU»-l iJtMflj UsjI JjrfJj 

LgiyO jl j£c *i Up- gj~\ ^ iJUa "ji JjdJI j^c ji>«aJI 2b- J) iUS &iLw 

<CliLi <JjJ j& Mjy»-Sn JUs^-VI lift j .&ji-l alft iyrj jP4!j>J.I ^ IjC^-Uj^ju 

. (55) "JjVl Jl^l J j*^i ji Ju^ ID ju^fcJI J ^JWI o^UA! 



© 



^jll^l-lssu-^ljjL&e^ 




"jjJas!l"SUo ja JaJUUtj jlj j^ tf «*& US' j 



w*- ffJ » at dlj^lj* *■*&«)& 

js$b i^>i si» o>^i M>i »>r aus-'ii 



4£jlj Jl»»-I Jwo ly I (3~«il -A^Jbj 4X*aJI iilll 

uJjJu ij?-j Ju£j .JU1I jP jj& U Jm\ jAj tLJp 
JjSfl JU^>I vijJb- JU^I jlTj U pjjiy J 
jl U* f£ jkilj Jbtll JipIjS jli cji-^JI ^jLj 

ajj^i? Jl_«^j>-I jLi a^LpI "c _ »j^jxjL^i" Jl_i-« 
jAj ^ilsJI JL^-^Itwsjj Ij-iL^ Jil_*j iiil_A« 

JU1I JipIjS *a jsljsi jJIj SJuS'Sfi ,a 4>«~u!l a iftj 

*^*» J Js*w ja V I lift J ^J—i C ^ L5 i-rtj 
« I jl*- ijLt Ojjt?- &La?- «« Sjilil j-Ia-JI ^Uprj 

j* J^JIj Spill >JI ^ ^ ^ (JWI Jb-j 
j^ J* JJi llaj c^pI I^LaT jJU- ij^-j S^J 

ij£i isiJjUw JjJbu UJu* (^jflJaiLlj L? «-WI J-2^1 
jo ,y»pVl Cu*JI IJLftj .4.2k dljjg ^jlXsV 
jj&j 4>«*sj AaLJJLwil ^ JL« j_C S Ju JlC O^jL-j 



fljl) 



JJIP J8j S^Vl j^L^-Vl il£b Vj ljut»j l_yj«j *Acli jj£> jl j£c M uyj^JI "jj 

tUU iilS' jjP Jsj^l aJA ^ j£Jj iUy Sfl JiMj ^J^- JSw ijfrj a« iJttf ^Jj uyw 
ii^LJI oli £~*SM ^U^-Vl j* &u)w p Ijjl j* jjSo jl <_j»u *JLf-li Jl^fl J^-Vj 

.,>l jjI&J o^sllj j^aJI uyj^vJI jj& li (Lcl L~ol U*l^ jlT ^i )j~A 
S^^i t(&\jj~*h J^ljJI ^Ml ^LH j. jlPjJ iJUa 4JU#I V-BII j»j 
J^rje Lib t 4^H alfcy" ^JJI iUyVl J"Ai!l j£jJI jj^l Jl ^ j^iiJI jjIa jy 
JpUbf jl SiUil i*.Vl ^L^l aJLgJ j&j .^^-Jlj ^1 JLJ>I Ju j* Ls*^ 1 
OUJj^l *^ jjT ^j iUU ii>AJt« njbJ CJj^i\ ijL-SOl ObuSlI jSij cLjLo-T 
4-p-U j* j^-lj^j^-al^loli ^1 rj' 11 -l J ...cifc.t8... ^^.....'ii^iOl «Lj>-I Jaij^-jll 
uyjj>!l 4i4js«- Jl iUi« ^1 ,ywb- J^-il jJj tlfij^i <^l 4^j!j ^Vl jA^U-l pjj 
j^L^-Vl jAV liJi^JI »L~?-l jib- e jby Vl jAy Jj .S J>1> SJui« jjP L^JU^- )jjJ-\ 
o»«li jL^Vl ^yinj Jj bjy^JI aia aL^-l JJ j* OyJ U jU-j-j j&j LS i»JI i^Vl 

SJU-I aJA J tjjodl ^Ju US' iJiUaa >^->j& & ijuaVl j^Us-Vl aJia jl j^MJ 
iJUa jjSy ^1 .£«, Jail J dj^jJI jjPj tl_^jJI i^Vl j^U^-SlI j* JjU^« ^Jtf- Jtfrj~«i 

i^Sfl ^U^Vl ^^ ji U c«% ^IjJI jS3j tbLo-S' Ify UJ JpUsJ jl .I^jJI jjP 
.j-pVI pjJI ^ ^ M-l Ob3l<JI ^r iL^-l J Sijsrjll 
UJ Aj~j&\ i-^Sllj^U^-SlI il^lijisTjj-.ij jp jji ill I j^uyjyi I «»ljil I la aUlj 



© 



iJaJU ^ajj S3j>JI aJ# oUjj^JI ajfc a\ dli ja juuSflj .J\+&\ jL2-*^IjI ^L-£)l 

4Pj-jj1I <U£ ^ryw iilil i^liJJ ^^dJI JjjlU lift j £ 4w .^S V ijJu~« Jj^is Jj iilil 

i^'L US' £tf aM aLS-^l Oli iJlkunJI 

JSLi Oli 4~u«SM j^Us-SlI aJAj ">LJL«ss bUM l£«a*j *« aJb««« *lj~«P 4-ual ^U^-l 
JIpSM Jj Ol^il u«*>d iJJuw i^J &tkS *l% il*«JI aia <U-JJ J&j tJb-lj ^j^- 
jj£j cJa-T (jyti V j*jj .j*i\ a^-jJI jji Jb-lj *>-j LS JU L«Jb kJL., J lfj-£_!j 

Jlp iai-Jj Oljll uw*^ 4 J*^l J! ijiJ^il ij&JI ^ UJut I j^l Likw jj£> U^jj 



H a *N 




^Vl jA.U-1 -J 



^"Sll jA«U-l-i 






© 



Sj^i jj-tfi^j ■ij^l *4»d uuilil jl ^1 cOl^l uy^ij <( --«ji5 ^r^l ^ ■syj **^ JsyLo 

j£jj .Lg~jU-J Jj^-jJUj-^ijjP LS u«i A«b- ^V -LwJI aJwy I^-jUJ ioALbs 4~u«SM 

jJU- ijrj< ^liil ^1 J-JjJI lift fUl jJLj ji 4) Ju^ aj^ii J j»JLJI JiUJI jLJ>l 
.4jj0l cJ^r jj^ail '^jUI -UJi jAj ^^ J& is^ (fWI £-^j oljJiaJI «Jap 







flh 



^poj c j^jVl 4?-j Js. sUi O^J? U-l OlSl&l ji lAj olj^iall LUjj ^jSfl OliJs 
OliJaJI J^f-I j^ c~«i* iuj jj-U 530 _520 Jl L^sjjIj ^j*j ^Ij 4jjj~«IS3| 4flJaJI 
idJaJI aJA J I^JLfr jji«JI f jJI d\j**A\S .U-\ Ol*l£!l ol^*^ J* hj\J-\ LJ>j^\ 
xlljdJIj ,y>j*aiJI OLj^Uj jjjLJ-lf i/i j\Pj 1-4*^-1 S^Juc^ L^- OUjLT Jl ijj«J 



*^L^Ij 



."^.rual&l jL»ui>l ji t( ^is-tl^l jj^aJI'H ^J^ 1 C^ 44 <3*J l^ 1 







© 




li oBj " trilobit ^yaHS l£K"^ tf-k </- J>& >i*ij& iu*»&\ »s*M <) ■kJdkj &- <S>U500JJ: 
. ob JJIj J«JJ iTjll oVI W^j5 £ J.U** uyJI 

jl^rj jtws^UJIj uyJlT Lj-jJjj 4«Jtaw *Ua*-l ij^&LiaJI aJA JSJ-I OUjI^JI *-~aj 
oLJ^ a^jiaJI uyJI >*»" JliLI J^ J*, 4JU-I Lgi^ j* UsT jOaW'Sfj jljjJdO 
ojlj Jubi Jj_4jj tlji^r c jLjt-s-o-^J jijijrjij_«4_^Juij" TRILOBIT "j^j-aaJ I 
Jluj£ jl":y-l_SLwJijj%«L»jjjj ijLijLa Ol_«_«br JLj>-jJj_JL| i(_= — jI David Raup 
Jfc CjIj^oj ^X^» JJ ja H\ i^Ji g-fi j£c V jiAX) j^^flj J* ^js^ TRILOBIT 

. (57, "LiljUkl 

ji &~jj oLiu- ^i 14J jwrjj Vj j^jSfi^ j* ijrjji j ^,">' jjij y^-i iab-Sii sj-i 

iLtf jjrf Richard Monestarsky ^^jLjja ijLisjj JJuj .iAjjbil V-UI j^ 4JI&I 
oU^Lw ^j ^jj^l^JI jUjiii^l jp 4-J* oUjLu Sjj^iil"Earth Science jflj Vl *jJp" 

J OJi^ jj^JaJI IJiAj t sUi O^Jj jj ajjl laly jJI U^U-I SiJuedl U-l oLs3l£il 'jj" 



© 



.' 5 8 ' "r, jd I itrj i ^Jljj l jj f j>& I j^ati I J }U>1 

ijLi^j J^jj .<u» Lijj o^-l j Jt?- l$! jjSo jl jji o*J^\ ^3 J* kj&\ J& «V-*^ 
u^jjydl iolil S^P Jb-I Richard Dawkinsj^jb 
jl^jVl Jaw ojLJ jJI i,J*JI ii^-l aJA »Ul Lilt 

jJI OliJsJI ^ jji j* IjjwuSJI 0U-J2JI 'jl" 

^ JJI j£jJI Ji» ^jjkJI I4&2 J* &iL£ JIjjU 

oi ^i jaj. ji&i dUi j j£sjii a* o^j 

jjj-^UJJ JuUtf-l J^U- ^bxjjJi jjJail JM*- jyyw 
Jl?-j3I jj-JsJIjjaii jtf-l jSf J-l^-l ^U UJsU }*Ja 




flil .iijUij> Jl?- IJ jjSo jl jji sLs-St! ^LjtiJI jjJiU 
_ j»ip J ^Ua?-)(l Douglas Futuyma UUjjjS j-iMtji 

. l60, "^LJI LftilJurl jp Sjjkw Cjyl& 
I ai jjkJI i^JaJ jlj o^j^ 1 **"j tr 1 -^ s ^-* °r^ 

B jjLij jjkill i Jii SlfO Ijlfj t~ Jl v_^> J C~?yw*l 



© 



DNA: <£jJJI <>wUJJ j**M A»»M«ti 

obj?- l^Lsi ijljj ol^^LS Jiw Jp L§*~<^r iU-*« i^«Jt-l jM jSl&l ^y£La?- jl 
.iJL>- JT Sljj J Jl^-jj DNA <^ »JI jAoU-l &j?j DNA. <^ »JI jA«IJ-Ij ^^c-Jo i^l?- 
j "JjbJTjJI"-. SU-il Ob>l ja pljjl 1*jJ\ j* .J^ I Alii j* J&irf &>l aiAj 
Ji^-jj j ^L*~Jr\ 4jLL^ ^1 jjISJI u~~£> jJI j Obji-I aJia j^ iUawiLJL) jj^J jJI 
DNA Jl ^^V *b-Sfl Jb jp utbfciUT j cSJ-l OblOl aJA j^ ^ jbjVl 
4,-Sj b£cj .ULJ DNA Jl ^^Vy-T jbJl tf i jp ^!ir JaiiAu.^ <u L^U-I 
jjaw JuUjITjJJ p Ijii iujl iJL$i .iJbuVl ^j^J-Ij j4»U-I ^ &J&\ olJubJi'jJI 
Cst-^lilLgjIi Jl?- Jifr^j^jyywj DNAJI ja Zik£ O&yr JJLxoliiJusuSfl Jjj>*-I 

.Ajjliil 
juJI j JjkJI Ji« cij-4*JI <W-J>- J-s^baj (jil Jj^" jbJ^I J-f DNA Jl v~5y jj 
^L^aP &Li ^jj VT S^^iP j ibaP 6 j JaP 2 6 iyrj Jl 4flUs>l Sj-iJI j J j yuJIj 
1 00 J ^ysli-l JaksM jl ^1 ti-waP Z±>- jLU 4jU j ij-A» i~*aP ^v«i J>J^ ) **~JJ 
ijlj Jl ol>JI £~J Ujb- J j .SJus-l Jl IJi-b j^li-l DNA Jl J ijfry U>- jj-by 
JtU JT j JtU 9 o o l^.ljS i<^«w9 *~& b J eJj£J Jj Jl Jp DNAJI iityr Js. liyrjA 
&ljL5> (iijTibT JSw LS lpij?-^«OUy«ll ( _ r «JjlJI«iJI lJtaj.i>uis<s 5 00^ JJb 
.^L VI lp„3j j& V ^Jl j UM SljJ J Sij^jll DNAJI iitj? J 
*Ji LS aSo jbJ Vb i*s>U-l DNAJI Ssjj^ J Sy-iil oUJaII j* i»^<s S-oS' J*ry j 
J oUjLw i)L» jl (_^l... !*Pj«*i iJ.1 j* l^fjufi jj-U ! J^-l ....i»^«w9 4tj«*i_J. i?«jiw9 jj«b> 
aia jIjlo* j t UM iiUi J^p Jp S Ja-Jb ^yS ^bJVI - — i- 1 b*^ ja Ui- JT »\y 
*gkwi bb^l jm^l a la ^j^ Ujb>- J j .i^jL^ jj-U Oli t£-j~>y> Jibu OUjLdl 
JJb ^ cibJI J OlPj-yll^Tl j*^s»o jJI Jlsll J,--. Jp iJlkj^JI ipj-ijll JjbJ jl 
c^ bUl jJlj JiU-l ala J .<b*A<tf uJI jjj-iPj iL*«> Lfib>ui«9 p>»^ ' IjJb* 2 3 ja 



m 




J lgj J-i« M i*^w» icj~>jl I jJLtf 9 2 Jibu I Jl»j .UlP 4Cj-jj* j^l OU^Uj ja \Juui> 
. iik&W OU>il j* oljLU I~**- ^ APj-jll ai* i)l ObuVl e~ilj . -US' ^UJI 

jjU-ly Ml II* OJ^_ ji J^J.1 j* 3 tJ jJ\ j» oljUil f L^-t J j flv-JI *rj J* 

.SJaUaib 



3jU> dnaJI ajSiall^aJ 

:cL?-S(l jtip j^La?-SM Frank Salisbury ^>JL dlj \J Jj& Jibsa-i^l aJA aUl 
I la J j»iocy tsl"j ' t « i #»l jA»^~ 3 00 j^ Ja~jjsll *^-l J* cyjj. *k?r cJaJbj" 



[AiJS.*Lj jJIj DNAJI&JjsL&j&l Oljulj^lTjJIj^iJrf-jAiJtfJI 

amj\ j» jjScj DNAJI Aiijsr 6^ «jLJI jjkJI j^U^rJuliJj .JdVl 
4 La^Jrf- iLj l^i« jjVixijsLI JliLiSfl jls JuljjjlT^^wJJ Lila: p IjJl 
ijL^- ijUf- j>p <dl J^sjill («ju *iJI l-xaj ,1000 ^SH Jl is-^jA 
Site- jp Jljoj *JaJb JL> *ijJi IJA jl3 jJu IS j tik-^o i^jlp J 

. (61, ^LJ>lji*JI>; 
i^jlp J Uj^-j^t- 4-iJj j& 1000 j-Sfl Jj itjiy 4 Jl 1 Ju»-I jj 

.ly*9 6 20Lf«Uij lO^^jy-Vljti^l IJAj .6 20 ,>Vl Jl&jjy 1 Jl 
I^L-s 6 2 Jl ji J) Jl Ul t UjJjy (^jL~j \jufi j-i* J^-l <uUl j 1 »i Jli 

oIjuIjjJS'jJI iUM i!bti«j| _ j-ij _/rjl Jjj ^Ju (^ji iU- i3Ua « 

"iJjii&iLw RNAJIj DNAJI^b- jj£Jl#y LJ 
l^p n^j hi\~*£ CJ^Af-iH OjjJ- L-o j>s«j AJiUail jl Mjwt Lfol J 
jUtf-Ml jv*j J>Sll jiuu jSJj tOlJuljjJTj-wJI JJm SJlAjoj CjLjjj* 
IfSjJ*- t lPil j£c ^Jlj Ol^lijJTjJI ^ls3| JjSfl tcjtt*+<i u^^» 
L5y iiy Sjj-^ij OIJulijJTjJI aJta Jajly jl JjLaJI iJliJIj t 4SiUa« 
. I62> "4SiUa« ^Jj^ *l«l J-ts~«il J^ &>- J.I aJ^Aj t*>LJLa« 

<_£ mJI ,ja»U-Ij jyjjJlS' 4jI*JJ SJl5a« 4jjLw«_ t £' oUjjj^ ojSji jj" 
Jj^aJ-l j^c^j tlJL?-Juu JUs-l&aLall i^sSJ Jl^-Ij jUj j jl£« J DNA) t (RNA 
J-JI j^p SLM sj-iJ iibt^U «istfj jl jLJ)M J*$ kiiJJJ t y-^l jjju Uaj^-1 Jp 

. (63, "ijU^I 

i^U US' juilll *Ll*JI jjaLL* ^yaaj L§~ii l$~»ij &Li^lj 

jl SJrf-L^ OLjj^ ij?-j jjJu tzi&i fji)i jl DNAJI <^ »dl jOA^tii J& M " 

JjiJI tjaJtht j •J^Jwr DNA Jl ^jji ja«L?- _bJj cijli? Jl aJA j^stf jl Up oUjjI 



€> 




. i**i Uj«y j» i*A* dj> t£ OU>. oU^llj l*U>l D N A Jl p 5 Jb-lj i%>r ^ 

■ <64> "ijyjji Uj-J^ DNAJ ij?-j Vj uujjtjL! ij^rj ^ DNAJI jjJu Ail 
OUj-o^jIJIS' l$J SJubilj S^^^jsII idaiVl l§>w j ) &jIjj1I SyLiJI aJia O^ cJa-T 
ibo.l j s")\j& kai fu ^ Jlj-Jt 11* Js. ol>l j! ? Jjrjil J! RNA )JI Ob*-j 



© 



,»...i-J [q~J}\ JA iJlj fei-J Jl*J jl aLJjMl Jj J? j£ J\&J UJu* U^U-I ^Ip jIUU 

i^jd U^U-I j* ju^UISL^SMiJi-l j* Ls±> cJji\ jjy: j tjJl&JI J*j* J^b- JuP LftjjJu 
lla J^-ly ^J^-j J OJcxj ^JJI jV iy&LiaJI ItL-JI ai-gj j^J J_«9U-I j .al— iJ^I 
^1 jjij LgJU,^ J* 1 -? J* £**'j (J^tf-I jLgJ»k i*«—a~il 1**^-1 o**i {j& jl aLJj'iM 
iilat by£- I jfi 0\s-y>4 \Jm iajjkJI a if; j .Uli Zik£ Lu_ oL-sTI J Ijlj *j OJj** ^r-r- 11 
al£ i~oL«i-l JuJuii jjSo l^waAtj .<dj^?-lj 4jLatl j «~~Jr-l i?s~Jl ilSw^ j*a*JI l$*a*> j£ 
Hj^\ j\ Sjl>l ol£ L.L*- jj&>~^l j x&l U^ JiLij LfMMjj coyJI t^UT *>ail 
.4-*<wJI Ij^y-IT Oj^aJI a£ L-L^ jj& Lg^wj t iL <JJl L^U-lT 

^mSJ j jAMS^y jl iJi- j~£tUlS ?U^U-I JIp algiljjIjiVl «ijjJ|»S4 (J^T j£!j 

?jljiJI iJta JlAjI ^JJI j^ *>Vl I la J Jj-j J^i I4J jj£j jl jji *te» jyJI U>- 
Jj* Ify j^iJI j&j :A~Ji DNA Jl ^j>!l jAiU-I J* ^j^ S2jUI U^l ^r j! 
aJtft lJu cJa-S* l juibsl jcJj^ l4*ws &*~u ui~k>- uy psy ,_$*A»" j tfl .<t?cui' <_£ JJI jujj>!l 
ij'ibJ-l J| Jbib hijA uk£ OL5j^ £*s J 4 -*^ DNAJI J*£ jJI j idJ^JI L^U-I 
4?«~J LfMa*jU*^l aJta jjS'j* ^ Jb^U^OLi'j^ «iMajj^l j^ ?_^-^l j^a-JI jf-\^afu i 

Hoimer Ojjiip jjj jUj-AjAjjjkJI & JaJ j£ jv*iljdl jOI *LJ*JI J*-l OJi^cj j 

":Jb!lj*«JI Js- <ul jJuj J jusH jjki jPvon Ditfurth 
j^ L&09OA UM?- c j«iJ LeS ja *UUJI Jb J*ij U lruT ^JJI l5 -*j Jl tj^jjll jj 
/ 66, "^liJjSjj^ajji4~~4J.llj'A^-laJLa juabt«Jlj JUail «.j-iJ iji-Tj t 4?xiiU i*ajj? 
Jj SJi^-lj iJ> j^ l*a~a>£* j }Jjca \j*A^ tj^ jy~J£ j£ jjad\ Zi JaJ SlPi Ji\jy>uuj 
&jaj jVjii Sj^udl aJigi .>dj^?-l j ad^pl j *~i-l i?t-Jl JSwj iJ> jj-by 1 00 yJJ j^ 
:aj! Ij-J j c^UlPil ^_~^ jjkJI hjai J ,bj«. 



J\j l«* tu ^11 1*50-1 J ( l+M 1*50-1 J ) Vji\ lt5W-l J« 

ylb ^j^slb ^1 If^u e j.lk3 ^|j Vfi I 1*50-1 sUi fxj ( 1 
. uyM ^jh ic-jf j^ ( j4w»*ai > >ji I i» o* j*-*j 450-1 

c j>I f bll J* J**^ll 1*50-1(3 . 

.i^v^l^Sl! 1*50- -iUjpu 1*50-1 sJUal 







I^^JIiljLi^^SkJil 



<pf4l *ls»-Vl ile Jjii iJuaJI IJl» Jj .aJ Jwtjj ^Jdl Ja~>jU liij u^L« J*i ij ^Ju IgjV 
i^UU Michael Denton dfi* JSyL 4 

I la Ji« dLLJ oi i^l U-l ol3l£jl ala ^kuJ u^T j£ij . jljJ-l lift JTi 
<uuii j tSijlkll jft <tUii U Jjlfl Lgjllf- j-lnil ^jw Ujuc- LjjSM jl. Lg akdl iJjLJI 
^ja-II Js-i}jU\ llftjwii j£c^j .%_jislij JU-I lift Jp^u-ij^iLi,?- 

■(67)^>l 

^j^i^ij^ij>«ij^i^i^jip''^iiAUsu^y-TJj^dojj-ijr^ oij^uj 

.ipUa^il j iSlijJJI uyljdJIj pl&-Sl| JI blauol <J>JI \JAjyJH ^ JM "Jijlr\ 

V j LS dilc "if IgJl ^_>Jlj t J~^ JaJaW Jl Jut-j ITjLi dUL? IgJl jJu J^Vl aJ^i 

j**s> ^lio "Science et vie" iU J ijj Jlo9 c^-ftkil bj^SI ^>L~! S Ju Jlp ibl iJUftj 
llgj liij u^lil Iftjl i JJcSjc «3b JUsjI *Jb- J LujsSUl jl 1 9 9 9 jy J jiLaJI LftiJrf- 
J&l* JjLjj^ *si JUflJ^I lift jlS SjjTI.1 iLil J ijj U ^~-^- j .j.oaJil JUaj^l 

J* Sijrr ts»j ^^'j ^k^" ^b^i "^j? ^y"! J* cSJ^ 'i-v^^ -M^ 51 
Jp- OUjLdl JiU J*-£j JUaiMlj tl^j UJ JUai^l »si «jJaJI alf»j .lf«L~?-l - jk«i 
sj*j> ^j .<LJ Sij^-jil dUl ^LkT j* oUjLdl JiU *o <lj Jwrjj ^Ul Ja-yJI j^jUa?- 
.-up uJjsil ji jSl&ll Jjt^^bjIyJI LyjsSJl S*& OU>il ala 
tJU»-jj j^Ul Ja-ijJI jp 4-fllj OUjka ^jf j^ *ij^l OLul^JI sift jS^ jbubj 
jljS il?«jlj OUjl*il a la Lfy UJ JiL3 j OUjLdl oI^J L»-iJ' ^_^ jl ^Ja^-i «j j^j 



S^-jJI aJA Ifg^-jj j* iJUa jl ^1 tc >~wJI &jk«i LwUl iaisLi Sj?«*ll J*£ ^tiJ-l aJA 
aiaj .-UjJii cJ^r alll iJjUi l$S>L> lf«^JI j l$il?- ^JJI 4JJI ^a ^rji ^JJI j ci~>bil 




>j* of Sjjrf-Vl oljUl ^1^1 J* JoU-l »il»wVl c*}f 

i3>J! Ija o[ <w-Ull jljHI Sito 4J J^jJ tfjll VjJI 

ij^j Jt LyJU 5g* j^t \efis. Ijlffjt I* l|T5UI f J* 

IJA Jl Ot4l£ll 4 i* *>rji j» 4iU4 of tf f 5j»w >f ^*e 
jU- tf JUIj l«j>U-j» ^je tf JJI of Sytf-lj ^1 i3>JI 




^ 



U0- 



Ci\j*A\ j* iLJL }j*J lJ-\ jjPj SJ-I OlSl&l jj» SJuJ* ikol Lws/ciJ La Jj 
jjjt J\JaJi Laj?-j Uj>!j .j*i«$ j* o^ c£>" c — ** i^J "^ ^ S^J ^ Si >^ 
iJljil ja Igll 'J*Jj .£j$-« Syb- Lf»Lal JjAnJI i_a& olj^tw UiJSf JU3 <d!l oli^li: j* 
(ju^jll Oli*s j^ olj^txllaJLaijiU JjidljjSLiLsJli J g ;l «j? ..'Ij Cj\jj^A\ a.La 
jj^c j^lS ^>b 3j*JI ^jijtf-ij jj^JI pgSlc jjiJIj 3 £A\ j JjJ^U-l Ul cji/lUl 
CjIjwiSjI^J Jt?o jl Jjbu jl lAij?-j jAbcy ja £»jj t jjj-A-j M jff'lS' ^b^l aJia ^ 

:JU3 4JjS Lfw LS y«ll lla J Sj^T obi Co<j Jilj. <dlb iLdlj Z»js£ *^»j^j SjLii- 

j*i cj\ytui.\ JjJ ja ffrjtf jliy-Tk-Jb- jaj JjaSII j jiiJI jp ^L* J j^k£ i^l 



J J^ajw U jyw M jijSCdl jlSol jlS .(3 i^l j^-oJI Sj^) ^ j&ii>f ^jSj j»A'*l>f 
dl)I.L ^j^JI jI/JI UjySu j .j£uj jAbsaj ^ j^ ^itjjfifujj^ij gj, <y> ^Ul 

S> 'J jf * Ijk jj J»3 US' jiAjUaif j j^ttajf U2 j o bjwj* tf &'d* I Sj Ijjf j*S>^ 
j^fc U^j Jijdl j^j S&UUJI JHiJ|(S|^ ISjTJI) o dj&i fffr ^ J»Aj Ji j 

4 'aji#«< j^jjs'f '^j 'ill a*? bl d| ij$$| \j& u lil f ^s 'js- 

.111_109^I^UjSUjj*. 



jjkdl i^Ji^- 



^Juj jLiii lj _ L4 ^1 j£ S Juy ii^ki L^jT Jl 4flU^j iUo iU JU1I Jl cue M 4k~jL» L^j^S' 
U jUj-o tLti^l IJia'j&j ttL»*]l OliiLAJU*?^ V"J3* ^L^J* ^>LiJ SLM jl iJaJI ai» 

^ C^JJ ^' &" s^ 1 * -J^J J* ^' J^ <J* ^^ ^5 ^^ <P~ °* S f U ' tSJ 1 *' 
aii» iyUs (JjSJ jl UgJ j£c *ijje&\ SoJaJj . JU3j <Ubw>liJI jjtf-l dJi ^jjA *flijJI jijljll 

^!»3 ^i dJii*Jj&i j^-T s-jjj jjj jJ-l lull J Si^rj* L^i; OljjJI ai» jl Vl L^JLc iilbsM 
jjjJjJI jjiJI obL^J J>l*u ijkJI ala »*lj* JyiJ L?~jj L~o jl£" JjL^-I *~»-^l !•** il>! 

■ jJlj Aj^ill OUS~lj=dl Jl IX&^jJiz ^.kll a^il (j lUll 5 i Jlrf Sj^ 4^1 aia O^fc 

jlbi-iJLs- AjbT JosJjll j^jUjj -Jjjjli jJjLij «Jjl "pljiVl Jwsl "obS'jjJutf^ JUII 
t> iJ ^p jS\ aiLatl JljPJy tilli j* Njuj t JU7j <JL*^ <dJI JJ ja i&£\ U-\ obil^l 



ob Jl* ^js^-l <->b£)1 t)l j»- L j - ^ fl A - Ji j-a <lsU*Lj 
olilj^l ijko Sj>aj JjLu " hJaA\ v-^Lao" |^>ib 

E^jaa-i ^1 ili-SlI J* -V-uJI i^r» <l-jjJ ^jjli 
Cj\yo iUJu JiLtJ i^bll ij^jJI ^ <*£ d'\ i>JI 
^LJJ.1 iji^l fljjlasj JbJI Ju>tj j1 ^jJ-o^j tlLTj 
jjy iJaJJ 5jl _ Isi* ^JWI j>JI ju-^J 4JL-VI aJ^J 
,»JUJI j&j ^bS* J Sj Ti ULk ^^Jl IJusj .^1 
Juy Ij^-lj 4_o-fl>o Jl-ij J-Jjjb J-ol v~> OjjJ-I 
j^d I j| oil Wj >l>^ ii*Ai^ri ^ 
:^j 4-Jp iJasT 4-ajjlaJI 
Charles Darwin jp ^JLt jwijj ib>ul J UU J,ti " ijkJI J J ( 1 

.Sy> JjV5L>lj^4 8 i s S' 
Oy (Js-ScdU iLfWjT " j_jkdU istfb>- ObJI" iy>-j Sj^i ^Jy ^jJIp JJi ^1 iyrj »J^ (2 

<LPJub> j^P SJtf-lj ixii slp-H\ uihUiyrj bJ <jy Olj»>d.l ObytJ- o'jU-JI 0! (3 



d*- j* uk£l U-l objl^JI pljil j* uy>LI J! Jj*»" d'\ SJ^Ij v- y*- J& utf* j&j 
.?dUic^"ol > ^«.^ij^jJ ( lliUli%«iojb-jtf JjpJIIJia jlTlilj ?^j*llj JSLill 
t-lSiVl Jup Jsl>JI s-*«j Jw^Usll aJa Jj^-I J^j iik^S/l sJUt Jp ibr^l iJaJI *ku«j" i 

um aJus L)i 4i>Ji j.* ?ij!f.jii ji o^Jj ^r ^j .-fi\ yj-r dm j jtaij J>Sn 



W-\ ala ,jl ijJaJI J-& j~\ <j»*. iUisli Laij jlM Sj& ^yaS^j L^J I ^1 jiJe j^- j\ jrj^- 
.Ij\jJ^j>}\ oliiLall jj^l? jp Jj iaJa^o jl (t~»-Ai ^1 ij?-j Jji yuJaJI ,jyl_j£JI J*ij o_^J? 

j^alill 4*Js J jLwy k_~Jlj yjTJdl <ubr J SLM J^>l jp I Jul jjjjb ^Jjlii OJ^ji 

Ja^l jjj^JI Jiwl^a^j^ijcJlS'^l "^liUJI jjjill"4jjaj jybcui JljJ U iJIJuT JUJI 
j iSiUflib c-jwt J3 4-s-jjp lil>« jl laoliaj 

l>a] I yl&j ? UkJ I o*>Ui J o \jJJ- I ^1^3 
oULfi^l oa_a oLJ^j ,u>J-l 2-°l>^ J 

jiLJ j* iJt—i jj iJb iJai ^ o^J-l j^ hi?- 

J ijjJI )& jt,j ^/\ ijttie i}la c^ITj 
i^j>JI ili^^l lia Jl jJaII ciU JLfifl *^JUI 
UJ >■! t( Ji oL'j ^ j&j <d *>Ui oijulj 
ouJJI ik«>ljj 4-Jbr j^j ijjJI (1)1 j_»j Jm_i 
4,i*dU -jJUI Jp k*ii ^JJIj <u"lijJ JL-oU-I 
<ubT jijjli l$J*>^ jji ^11 s/iil Jj .<U* 

oij>ji c^ji j^j a?-** i\y ja La Ugj t b/c£ji jp sjsui Sj&ii cjit -p ijiVi j^>! 




jL ibUll kJiA\ £)5U». ob'1 ^j>u.L ^ ^ 



Jpi^l ?uwsl JiaJ" 1^ US' 4jU»uI njbj j^uoU jAtJbj tj^b j~jJ ^~Jj^l tL» *' (il* l*l>rl 
j>JI iJaJ jP Jjailjdl JJjj .' 68, "£uJI v** JSLJ-I j^ol ^aa-J V-l jj* aljll Ob JJlSlI 
cJi jajJI jip aj_jkj JWI j&j jyuoL. IfJI Ju<9jJ jJI 4-JWI iliVl Jutf iLjfc 5jd L)js«JlSo 
. <U«iJ tliUjj^J JjiA\<~Sjd\ I JUS Ji*j_j$I»4Jb«sJ JkJbj iiJ^-l v_~SV <U uUflSJ (^JJI JL»awJI 

^ JjlAlexander Oparin jjjbji jJn-^JI t b-S!l *Jp J ^-.j^JI ^Ua^-Sll a IT oil 

wjJJI J-iiJb 0«L <Gb>ul j£Jj iiSiUail Jj^fc jP v- jIj* ib*j_l *,kuJ *J-\ JS* iljll J I 
ij .(69) "j_jkJI ijlaj JiJlko Ji^-i && j**j U£-\ J^l J I" : *>\5l5 SjljX Jjjto jl Ja**lj 
4&L. ^JJI <u«ij JjJsJI J Ij^^u-lj jjJasil SlPi ja *LJWI Jb ^L 
^1 c^^lj .SU-1 jj J! J^U (^Jbui Ij^fj jijbji 
i^-j jtjii I d*- 1 9 5 3 i^^Lo ^Lu- ^"^l ^W&1 JJ j* 
aia £tfjj J-*JI ^*lil jc£^"' (_S*^' ji-* Oljle oli al^o 
^jlp^La^u djl plku-lj iSslkJU laj^-j Jt?-lj <jl£° Jit»asJCj|jU]l 

jj-UJlJ^BUIjiff^ll . <70, i&-*Jlol>uJI JJuTblb 

.5la*-l J^V tfjjlaj -)| 3 |^| j[, ^jKjv jl <u«ij JULo Ja*tfl JJLyis c~w oj^i Juyj 

JLf^jJr\ tL»-S^I J^La?-^l Jeffroy Badalib ^ji^[^j\jjiiJi-\ alaj tJ-iiJb jjj-i*]l 
oli "jfijiV &£ Cj\^Jufi Js- 1 998 iiM> s>jJ£ Jlio j^wj j~j^L~oj*j} &L*> J JbJI Jl^iII 




(Js-T ^j <ub>-l IgJ Jl4 iiLa*o <u>-lj3 <mlJu J IT US' UjU j jjj-ixJI J_yDI p i>J j» " 



IJi^i "jjlasll OUT" Jp-jjJGcJlT jjjjliijlaj <JuJ JL-. CUJlT ^Jl iJliJI i-^iJI 
.^jJ-ly.jkJI 4-bli Js. «6lj»-l ? JjJj UJ* Owj jiJ*i ,JU!I L*i J jl£o J\ <d C-% jj t lPi>l 
IJigJ ijLiuol i^l Ja^lj "(V«9*^l cjUtxj"^" 4^yJ OJw jjkJI jlS jijjla tlPil s~«?-j 
Jjjls jp p IjSSfl J-^l" alwl ^Jdl ob&l *-il j* »vtfu <di ja aUas^l lias jl j»- *Uo^l 

all 40^ j SjS^JS jl\ U-\ oLul&l »U; Ijlq J) Jia~j ^--Ja-H ob*jJ VI ^j^Ju> 'i>i 
i-yKii I OU \jj- I JJ j^ ib> I ja glaS i JUt jJ J lit I ^L-. Jai tlf*l>S I ^a*j ijuJaJI jsj^JaJI 
Jyll i\/\ j» U>)L> gldil Ju I J£»j .5LJ-I jJ Js, «UJI gk_t jJ*JI J p^-Vl JiVl Dl9 

dAJi JUj (jlT <u«ij jjjjli |^»- j t j_jkdU ils-yT "^/Jail ol«jVI" ^ j£s V t_~DI IA4J 
V ^*JaJI olAsi^l jLs ^l^jj OljjJu j^JaS (1 11 Ik" :Jj Lc " p IjiSfl J^l " <ubT ^ <u aliij 

jijjla ubrlj ? SajkOM CjIj^jcJI aia OJxu cJlT u^T :<u~aj -^ki ^Jdl Jl>Jlj 
A?\ jllp iJjUV j iiijUV Jio a^iP O^Lrj j* a^ j* jl&l Jl bbsJ JljJI I Jus J* 
Jl ^j^j kj*te cj\jsJu Jhu *L?-S!l jl j-Xi jlT ol>-j jijjb JJ oUj jiLs- ^J i 
v~-*-j cSJbJ^ p IjSl j^k Jl Oil J-?- Jjy *>U Oljjs&II aJus c-kTIjJ LiSj ifc-SUI JL?-S!l 
oLa^i^P^LJIjl^S!l Jljjl Jip^JudJLgj^jLtfi^sSi J^>JI jj> oLj oliljjJI jli *l*il 
j^ sill IgJLol Jla^-I t)l ^il JiS "p IjiVl J-^l" 'UbS' J i^Urf iliol Jijjli Ja*'j -*1j>J» 

a'n\ . (74) >^ij uJ-i uy jii j! JjjJi j! 5>ai ^iii obsi&i Jp ^j^-ojit ^i ijjji 



© 



4JI"j«JflJI cjUxS^I yT"cJU? IJiSUj £ >T Jl J-r^ ;l^&i oluJI Jl&jbibUilSj^Vl 

4-jjjI jJI"_i ci^p Lc jl "& JuM ij-OJI iijkJI"-) l»_$^J 5 Ju J^r i^aj l^sUj jjj-i*JI J^l 

L ^ujJUall ijl^u^l oIj^jcJI kiJJj OjJ^L-o^aSoi^^-jl ijljj ol^ik Jj*a*- Jj^itJb Jy«UJI 
. oL?JJ (Jljjll i. L-suiVl jUa*- i*~j j\ oUUJ>U j^jydl v_~~j Col OJl£ ol>kJI a Jusj 
ais ^Jjj i&JJ-l 4-yjjljJI j^il cu£ JL?-H\ tjJi j_jkJI jp *J|JG cJljU i^kJI aisj 
uudlT s-Odl SJtoUj *L>-Vl ^Jj Sijsrjll 4-wJrl v-TWIj *U*Sfl jt J-^islU iJaJI 
oLfetf OjO?- jl ijljj ol^iis OjJ^-jyb Vj JSLi^jf j^JaS i «JI... _ U-lj Ju&l jl jiS/lj 
Js- j£lij yijjJI ol^ikJI jl_jAj Li-^-LJp Cko *>-l^ t l*a)ll I is j£Jj iOtJ-l (^fy J 
&j>r Jls IJ^r jwjIj dUi vr-j fk^ o* {jl JSJili oli j& h t L>-Vl ^ jj^ Ju»l#- ^>ljjJI 
£( JLyl <J Oj^i jlj ^^L^oLTL^^Ij-^^.j^j^^ijiUlU^^S'jKJI SJiaw DNAJI 
J^La^S/l B.G.Ranganathan jlSUlSolj.-.o ^j.y>H\ iUJI LjsPjyo 4-JWI i&^l aJusj 

ijiUToy-i^ 

jytS^ijj* Jj&j IjiLi *Jfj OJ^^jj J ^lj^lj^lj J *^]Li ( ^«ii4 ! jlj^l ol^ikJI jl" 
Ijji ^ jl j£c M OlykJI jl ^jj O^l £.1*11 j^U^-l aJu* jl • JyMl ^^1 J 
jjPjl IjLjUI Jj& Jl *) IbV JlSmII j^Jrl J^I>i*J39«J*^l Jl U>j-A>-j_jkJI Olj^l J 
Jl ^ijj jl jgH\ JL»-*ilJ .Lay.jki Jl ^ijj *i jJI ieL. J ^l>i* jj,«5 * tf 1 ">M t >>> 
. <75) " SjlU jj>» j^ ^aj jl jl Ljj jj-^JI JU-I 
jjI^IJ L«i-I 4-JI uw^ ^! ^i>" V'ljj 5>» i>rj fjJI J! ^~i (i ^^ "^ J««- u l-i»J 
jJI ol^ikJI aia jl ^Ja IJ^Aj t iL?U-l ol^iJaJI g** iT e c^Sl 4-JWI Jial^iJIj .,J-I 
o-^ ^Sfl Jp jjitJI S-^W *Vj *il ^a U &JJ-1 4-ajjljJI JJ j« J^Vl jjk! L-i oJ*r 
iUtf^l ^a jLJ^I |^Jr 4IU9U-I ijlj^JI 5>klU Jls» J-aailj ) jl^Sfl <-_JL&l J <>iL<w <+£jv 



jU*ia«*il jji 




yijj oi> ^ijb-i ju> ^oj-ji ojfli gu*. Ju. (ijrtjjijJi of* jii! 

. VljjJI ^L^l <>» ^or*" -^ J ¥™ ilji <>»» uyjl 

SJUsm 4JI jUJI jjSbll oli v'ljJ 11 *I>&UI 2rtf t»1 ^JJ^ JU-lj J& ^j (ijlfc>JI jfijt 

jjkJiy^ ol ^1 ("jjiasil"-! ^^4 fj$A* ^-jj jl j£c ^ JUlbj ,^Jj jjjjli oliljtel s~-^ 

.iJlojuifl^l^jJ 

pljiSlI O^fe iL-yil ai$jj j*jll jjy: y-T pyi Ji Jpta jl jSUl j^ ^-\ jSl&l j» uyw 
lilaJj .uu-JI ja Ju%\ Ob JyfcJ ^Jl Jjswll I Jta Jlj iJftJI v~~^-j c*L?-Vl j» idbsil 

• 4^1 
SjljJI Jl$jS! iJlwSlj uwljjJI j* £>uL« GLU* Ju^ ObilT a^-j ^La Jfcll J,^ ^P 



© 



CJ\JueCj\'} CJbj\£" ijfrjj0j& j\ iu&-\jj Jl^jjdLicJ^j till Jji-xjiiUoll^LScJlS' 
Olljl^l aJus J^j ijjJ? JlcJ^ -j Lto-ljj CJIT iljJI JlgjSl c^ljjJIj jj-laJI j« 4T>ui« 

."Jt-jJI OLSJU-I"^! yiia'il Olfll£ll aJA Jfi jjkJI Slfti 
OJt?-j LgJl JU *Ai ijAjjIslI i-»l4»-Vl J*>Us c~SIp JiS"Ja«yll olilU-l"aia jl Iws^j 
a\y^A\ j-wj Ijjl ii>0 l)I JuN jlTj t oljUib Jj uu*Alb jJJQ SjjST p IjjLj Sjj^ - ilJi*L 

«Ja-.^LcU 5>U Jc~ilc jai-^JI U-l objl&laJus o^" J Ju V& jijei c^w?li|" 
. <76 '"Obyy-l j^MJOlj^-tw ^U^I^lai^j^Lc JJi^^-lj ...jtfjVl 

jijjb JUT V 

l$J* Jj^-I f ^Jl oIj^mM c&Sl JJj ryi&Vl JlO^I jl Ja-yil oUU-l "aJ^y'l tf 1 
Jl Oj^J? Ji Igpl^il (Jab** *L?-Vl *,*?■ (1)1 j* l)j~JjjIjJI 4*4>i! cJ^" U j~£& Cj\jjii-\ ~tex~j 

■ h** J-*^ ^j 5 ^ ^-^ 

^La^-SM W.Ager Derek ^So I j dbjja j& j 4hjj ' "^ »*^ J0-\vL&-\ a 1^ ,_jj^ I aij 

,_}LwS!l jlp IjjVl ijf^jt Js- »1^ XJLIT S,?- oltflT Jl* UIj*o>- jj* ^&-l IdlCi* jj 

. <77> LjujJU Sjjkdl ols>£l 
IJusj .yiasJ'ill JlOStf a>rj ^1 Oji sUi &IT a^SlI j^J? LJ c~2 ol>>i»ll jl ^1 
j_^JaJ X?-ji\jyJd\ ^ &j\j£U-\ CjH&\ aia ti£ Js- j>j«jlia>j lUJsjjjjIialc-il bj^f 
j_^iji tL?-l ilp L^JLi Jd vL&i-\ bIaj L lijJLs£ j^So jl^a Oyw J^r <d Jj£j l)I Jji Sbti ^ jjIT 
iJyj^JJI Douglas Futuyama If jjjj^^jijio 
Lai *ly SflS c«.L?-Vl ij^-j j>~jd JWI Ui J jIojU jlj>~ij jl jU_^io jjzd\j jJ^-l d)l 
La j_jkj 4?waJ O^L^il ^1 ikiAJJS' j^oijl ojj^J^I Jl» 4k.>. J I terjJs-i^CJSr-j 

JSLiJI iLaLf 5j>ajj sUi o^ Jti cJlT oij ci>sr>!l JU 



MJit 




. <78) 4J-I objl^JI a Jus Jiw il^l U$j ^ J^j Ja-tf Jipj IgJ J*-^ J j* Ju*>li jijScJIj 



t)U>lj>sJ 22*1112*2)1 



I la Jj ct)L«*3^l J-"l kiLi% _ja j^kJI i^JaJ j^wj jiLaJU k-j^kll p&£\J.\ *aI j* jl 



.j.Ij la_$^a _2 
. ^j&jj I >»>a _ 3 



© 



^ a^l^j j^^ka u^S-tai 




^^ ijjJLlI ^IkunJIj Charles Oxnard ajL^jl jJjI^j^-JjjiJI ^fj,y>H\ j^'JT \a\jA 
jMjjI&I iJia jl o_^Jrl ij^js- ~._j-isJl *Llf ^^-iljj La *ATj Solly Zuckerman jU/>-lj 

air jj <olj>i ji >ja" je-i (jyijjiAii jj j* i^jp jUa* »-jjsH v »>" jJ' *M'j 

£^ j>yjjl^JI d~£uj iUj^-1 ij ja IjjJajj^ri ^1 jjLSJI 2_w^l '>>* "-" J-^'j-* 
li» Jio ij^-j ^ IJuTLij *^ijlaJ &w ^ JJjT l^yaA\ p IjiSfl aJt^ i^U-l olj»«sU 
^IjjVl oi» u« ^j>- Julj J iyrj i?i\ J! cJit ,UV ^ J^j c JLJ-I ^j>JI JjJO-l 
jjUc—JjI^jjjj^i*]! jjiJI Jj_jkJl4jj]aJ Slti J^-llgj ^jVljj&dl JiJli-laJusj .iilx£l 
.' 80, "5i_jflio Jj oliU-l if&aJtiA j~~jLiy>jA Jl SJcuil iLJLJI t)j":^3ls Ernest Mayer 



(^jSLij^ljwjl ) *->yir\ ij ja C)j£jj Ipw oLjI jj,ijjljjJI JjL>*j LL..J— .> iiLu&j 

jJ ^j^ojlj^^ j* p lj}| ij?-j_ja kiAJi j* j^a SHj . <81) i-wjJI Sj^l jJti Jj iilzt- jTUI 
j j .>.> j .>.»JLijAiLJ j*ijL»j^j-a *_» ^~^ (Jj L~r cja^-jj l~^-~J i^jJ^" ^b^ ^^^ c—iLt 

. <82) (JU-I £iLjy\) j^LtjAjA 
j}\ ij&JI aIUmII aJa *UI j t>-*>U Ij^t LaJ^-I JjT &w *A£ cajI oliLi^n ai»j 
Stephen Jay Gould jJjT ^ jiu^i j&j IgJlti J^l JyL jjkdl Jjijjli V^ ^*$*Hj 

oj^wJJ J«a?- liU jil ii~aj]l <LiU-l j«ij Jc— iU j£ jLjNLi *4~-ic. IjjI 4j*>\j cJlT lil" 
Ouijlio e-ljsrl JuPdUi j^^aShj ty-SUIJtrJ^i^-Hj^J^-i^^ijw'liJI ? jLJ^IJ-stfi 
.' 83) "L^jUJ hjJajdS^kf-dj\ Jl lgJ*>U- j* J^jsJI «ju *^7 jo*J\ L^*j 
LJ*jj Lj*>UI IgJp JuTbl lj jLJ^I j_jki jp 4-Jl-> <uaii Jj*>b>l jl SjLjJI p-ij^ajj 

,J\ Jl .la-j *i Jw»*^l^aU jLjly-^1 <U-Ai j ijS AA*fflJ ^1 JJl^JI JJj^^p^JnJ.jj^llj 

1 5 5Jd ojJM iji cjIj^-cm ^ <aL?ol ^Iki^JI t)U/-1j ^j^ ij^UI ^^1 oij .^^JIp JJj 
<ul i_j?-j *ap Jl J~*>i JJj olj^«*«sLI Jl* J ^La^-IS' ^jJWI ajS"j* <d (1)1 U1p iUtfljw <u«i 
K>£ ja pS-J\j&i*~}\ ai^j ^jj^lj t)LJ)ll uuj ijflJUi^sj-iJI oLjLSLII Oy iJLas-a iJUL* 

kLUiTj t 4-<J* LaJu«j ^1 SJydl p jji Lgj _jil iSytJU ,y>L>- JjJtr o«Jb jUj^-lj ^ 
Ja-J ,^llj 4~<J*JI pj>l J*-i5 jU>-lj JjO?- .^-^j .j^JI jUaJ ^,Lf- La-Uj^l iiydl pj> 
&b- J ^1 cUjif-lj 4>U^-^I ^jJWli V^l (^ L»^.j -"lij^lj <W^I ^ iiU ilii Jl 
Je\j}-\ dili Js.il jjJi-\jA*.j&-\\ d* J gjijj .JWI JlJaJ jpiVjU-iaytllpjji Jib JjjJt-l 
OUy-lj tie^fljj l)LJ)II jjkiJ^ Ij^-lj (j^UbJI )^UI t >~~stJ I j I j j*-iJ I j i-oLJI i-iU-lj 
: Ji UT JjjJrl JS^-S/I Sidl aJus J* LaJUu 
jp jUiu-511 jl ^Ul ^Vl ^ Jl SUj v^c ^1 p j>JI Jl iiHI fjbdl j* ULiJl Jup " 

tjJUUjj-A>- j^JjjjL>-t cS ^ ( JS'ol J^4 Ol J ?t^l4^l^0^^l7Vjlji'l~ 1 > > '' t / ? "J ^ 
. (84) "J^lj ol JijUaslI jl SiUaslI oL^yll JJzt £j\ Je^di Ail ^jy jjkall i^kjj^jll 



«j*flj| lJutj tiUjJLio Sjj-Ai uyJ' **S*~>> ^J& ^ '■■■.'. b> »-«?- J^ ^^^Aill s.y^& tjLAi^l ifljj_j] jyJI 

J i^jll jU/tfl jS> JJ jija iib^r oljUl JJ 4-SLiJI J Sij^jll !***•! Ji> J* Jj«i 
j* «-JH kLUJJ 5j_^ JJ LgJbyij oljUiVI alas j>~ij *sj O^U-Lkll j^ iLJL> Jwj t All Sy-j* 
^y&\ jt. lSjm ^ jll ol :Jk LSj %^JiiiijPrJ.\jfi\ye^^\ I Jut Jw j jU/il jS> JJ 
Jl J^l IjuI 2^. M tSjffy jl t *JWi -jJjJI ^ht,„. M y^aJlj t UU (Jlko AJU-b jl J 
jTjil IJut Sk-ljj jUfli>l ^tu-i ,yll j^j c 2*1I» jfuSlI Juil j* jB" Lcjj y Ua#| /> 
JaJid.1 JUJI <u*j*uy SJUlairji Jl b-wMjj lib-jUij^l I Jbt ^jS" j!*«Utfl tiJUaJI JuJLiJI 
U lj>ilj *£*Juj uh tf-iJI «— -»laS3l Jl lj>jl "^US t*I %^o j?tu J jij-i*Jlj csiUM J^l 
Olj^c^ ijj^ai\ J *bUJI lia Jl ? jVl l^jjjj ^IT Sj>aJI J b->*jj t LL^ ^jj J* ^y- 
*s— <1 00 Iw oljy C)jU*i D_^jUI Oj— >^A^il JljUj .jVl jf *~e djijiti j~*-\ Jc^* c£>- 
SjUj (jt_#>lsll 4-5L5 Jl gjA iy> \jj&> I j L^JjtJu jVl IfijjJ ^IT Sjj^ t Luo ^ Jj-a'.JJ 
ojj-^JI tLutf 4-?-U j-o Oyjj-*^' <jy ^-"'L.ii JjJ iiLutt |,_^jJljI ju ^JJI oLlxJI Jl ^j-^-l 
4-j*>Ufl »&j>*i LjJjjJ ^Jl Sjj-^JI Lol ilayVl iibj AJjijiid\ Sjj-^JI JjT Jl SJUtfl tLp-j^jj 

ilaoVl ij*>lj L^jjj^tf JjjjikJI oj^-l r-^!^ SJuJtC Ol_jj-o Juo ^yi «jLi»oj Obxjl i3Utj 
j£c *i j^Jj JjijiUI lJut m J jLJ^I «4j t ^LJ^I J& Uj.>. » .>i x ^i jJI Sj^aJI J*LaJj 
^ijwiUy 2 1 4-j *Aj Sjj-^J I JjT JliSUtfl i4*tfb>- SjLki alJAs-ib^l <tuiLi ^U jj-^J I SJutLLo 
5jj-^j J^w^i t)l IjuI J& *ij tjjj iJai L^jLS' jJlJ 4^>-I^Ij iJijJ^ jJu Sj^aJI iuiljti t Nl 
OjSo t)lj JuN jjjjilbJI j I Ijyl^JI L^jjSo^JI ijj~oi\i tjLJ^I jvP LjjjSo^JI Sjj-^JU ijtLA* 
J-Swi J5Jii-lj tbuaJI I Jut t)l Jj~jjjIjJI ^Ju La .Lgjbutf ja \tyr JuliJjl t^JJI ^^yiJijJ^ 



flfo 



jj iiyJI J i^r_jU OjjjikJI jb *aJl?-I *S'jv>-I jJj tiSiUalLi v—^l ■** uyJI J~* j° Sj>aJI 
os-S' t j_jjjxlbJI_jPJdl jl^Jrl lis 1$~j LJ cjjJIj L^a*j *» oljJJI o<c»^H ^1 4JiLa» j£-ij 

?^l jj Ju^ljwu ^ J-»* J^ljJJI ^JtJa-S' 'LrJ-l lis Jjj~iJ 
L^~iJ jyJI kiAJ J^ iiiLaib J«JI J« IJ^*J Ji' jl^r j^. D' J~>«~J-I j° t)' L»& <jil 
;0iVl Jj ij-Jb j& t(/ iJI ^j ^iUlb |j& l^k, jl J^uJ.1 jj \4>£>J\ Sjj^JIj 
jiSfl JllgiiyjjiSn jl^&^l^lg^j^J^I obrjll JLij^iL ajJJL-^-jU-l ji^Li 
ai» Jj^ta »_jii jJIj iJWjJI ji Sll Jl bjJLaJj ol?-_j!l ala i_^a Lajj^ ?>& J^\} ^a-^l 
jT^i .jUj^I t LJI J*&>u LL> J-^. Uaj <£ll Jl JiaJ iJb^T oljLSj Jl ii^-aJI obrjll 

.pjrt-~« Oj** Jl iib^&l OljLiVI aJU6 Jjjb »jij All jiyr^.\ *wJI 
t)1 ^1 ct^flll alol _^> US' Oj«flJI alol Jj&o *1| Jl ^1 4-aaJJI iiilil j^i J^J J&j 

j»L^-y\ *xi lis « 'icTj^-l Ja^l J'U 1 * tUfl^aJI cJlT Ufo Oj*aJI ,rJi* JjS^ *il J^-li 
,_jj*j U~£"jjlplwOj*4JI jp Jjj*ll lJUt *&« j^iLii^cj ^iLk-Jj-iOlj-^Sn^ajL 
aJLOw jL^?- 4k*»l_^ «il JrfMi Oj-aII (_£js~>j (^oLS i 1 ^ J&j c. jUJI iLej*e r, lw jl tAJ ^Aayj 
. jll J?- 1 a jMI o*-aJI Jl4 l)1 Jtfjll j*i lJ-U\ ^a*-^ p Ua-Ml SW- Jup 
i~Jb jTJu tj-iJI jJki L^>wjjIj j>aJI Jjil ^ Jj-AtJU l?rjj£d\ c«oA»J Ukoj 
oj^-1 jI.IaLjJIj olj^S/l ?wJjl ^ J>^>*JU ju~JI olj-ic- Juo <bjbr oVjbili Oj*aD 
c~J Oj-aU i^Lw?- iJjj^JI ^y-l Sj^rlj cS a~->^ll Jl pUa-i'ill ojfrlj Oj^aJI Ja^-j 
aiaj (Lr^jMI (Lr~^'j OyJ^I ^J* JS" ^>Tj J (^J^.J -*ij^"' ^^J^' «J^ r- 1 ^ i£y* 
cjy^\ ij&b .hjJj\ oiSU Jyd>\ «UJI irji Jl j^l jw J^^l ^ ^ <Uaiil L*jl>£sll 
(jijj-tJI jj 'i^J U*yw ajJuaj ^JJI Oj-^JI J_^j jl j Ju"i OlS'jJJI j~>?-l J-i j<o 2s-ji^a\.\ 
~.yfi£\ iby >«~i ij-iJI t)iVl •di. - ;..j ^JJI Oj-tfJI Ul ^>tf_j]l JJ iyw ifji ^jljiai jl 

jl ^^aJI jj » |/ 4 iJU £,/» jfe* IjuI J-^w-JI Sj^-l iljL* dJLJ M V-ll ^iSli cbUlj 

jLJ)!l jL»- JL* JUJj i^jjjjS/l IJiAj lj\Ju Oji ^UT o^aJI JLau-l ^ijt^jlljjjSlI 

d)i Vlj JvJI S&ij rJ^J ^"j*^ ^j^ ?' tJ^* ^^^ l)I~J^I 4*w jL^r ^1 j^o ij .j*il j^j 

.-j*ejj Lj.~jii jp ^y«j j j-aJ I j *»-JI 4*»b»- (JaJb>- i_Aflj t ^^' ii>i>- iib* j^Jj Jcjj-iJI 
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?£ll ^j^aJlj £*Jb ^U-l jyuiJI ij«i jl 

oI^ms! Jl ^s-j jl U^ j* jljlVl ,j»ljJI (lUJI IJus ju»Ujj gil J>b Jwrji ^Jdl j* 

? i-Tjll jjajJI 4^lj ^ jl Sjjjll ijy»-JI ,^-ijll jl j>laJI 
jll Jl t,j» ji jyJIj jiS!lj cii^l Joi^jll y-l *UapVl j» ioiblll ijb^&l OljLS>fli 
^ ^ S»ljl Ji> jp gli J 5j>^ Ji ^brftti SjU>l dj&ittfjegat jl .^JU j&j 

jl j& m ySii ii# ji« a> 4l* jO, ,v-i .utfi jl W-i J*>«i r 1 * j' vVi 

? aJitdl alkJI lis ij»u jltciJljl Oil jl l*p Jl ^-U-l Jj* *-iJlj£*~JljjU»$l ^ku-j 
£pil J! .b** V _ jj\i t p&.\ (wWI <dJI <ui^ ^JJI _ jjJI Vjja U f J&LI flfaJI lia DJ 
I la jl Ua»-.(iUi j^> Juyl^a Li j&Jcti jll Jl _b*u *^j *wj ./ jaSf I Jl _b>u *^j j-aj ^ 
jiJJI Jj^jjIjJI j^dUJdi-^JI b.-jO-ljl oLspSM^ JSLHI £il Jl i^VfJ&ll flbJI 

. 4L-.SII flJut ^P iU»l JP Sidl JA ^ JT J^l (jl (Jjjlsi 

*js.~.J All j* iut&o Olj=U~ui 5Ju«i l ijJUJI *2J^I ai» aUI LL j&jj jl jLJ^I ^^ 
jl £jU>l JU4 jl^aJI jo-II SjJLi aLiVl ^jlj tcaUjVl J*J ) *~# J^-ij obsltfl jUsjI 
.<JI j_j«Lij **JI aJLa ^ a«Uj*jj Sj^wjj <Uj ,_jU>sj 

jaSLj (^Jwj 4-JUJI aaL^JIj iliVl *» L>a91j ^Jwj j_jkJb <u*l£-l iJaJI IwJycuol JLdJ 
4Sl£j ^jjkll jybll »I.U3l SgiaT Usjj Lws>y<xJj t 4-JWI -U-l^aJI « 5LJ-I J^b jJUslI l»^& 
iKjiSlI i^j CJS Cj\j**d jb'T ij ij^j plJUilj <b>JI aJu* b^ll jtJa jJI jjfaall OUT 
d. r trJI jp JlAslI Sjj^ Jl Jv>>a v~JI IJL4J L^jjbll^P SLxJU Ja-yJI OUJU-I ji iJb&'il 
^jP ^y-l Objlaj C^sil IS jpj Jl Ju'ij tJi«Jlj jfbJI apljS « i^Uw^««j ^Jl ijlaJb 
ijkJI aJus «.bv Jp <-~*£- j\j*\ iiUa j^Jj .Oj^II gy> J>fi\ J \^om c^il jJIj ^jjbJI 
JbJI ^ »_j?wa <J b i jkJJ Jiij (^1 (t^ij <cmjj J^iUii ,_yi*JI iJUajiyJbJI <1>\j*-i\ i^rlj J 

.•ULJIj 
ubjtf. J^dl j^?*i iojUjSJjiplAjL^ljii^kJI oJ^J Ob^-I jO*j j^ Jj-^i v-r~Jlj 
^!»«jj ^jop! ^LaiI ^illl j^iJb SJUas* Jj iilll i-ijJill ja *^j 4JL) Laj^ij j-»i! ob^J-l aJutj 
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.iaJaJU JL^jll ^ilil jw&ll 4-JJjljJI 

Richard Lewontin ijjjjs jU^jj J_^aj US' AUI 4^-L oLgi-l aJut ,_j>u«j UL?-lj 

: (*■** Jtj (^ '*■*'* ,u ~* 3 -V«iJ ji^l 
L^LiUjIjiililiiJLiJljj-J.I jU^I IJ^jULiI^j JL»otUiL j-ojijiiillU j»jj j^u" 
JUJI J* Ijl t^-Jj .iUll JytUaJI a^Jr 4jiU (t-alioj iiU oljw&i *aij UU?sj ^JJI j& 
Cj\jyJ£ i\*u.y ijU-l Ol*uMl J5C] ijJ^*>UI U*i ^^^6 iiliU jUail UL?!j .tajaLoj 
jl IJul j£c }U &Ua» 4?wj 4***^ AJilll Jj&j lUIIp J JtrjJ jJI jAljlaJI 43l£J 4jiU 

. <85) "oIj^-MI i^-l j Jl jfl£ jl i^JMI oljwdU juJ 
i *LWI *Mj$J iilil iiJliJb ^Ml JsLJj'ilj <LjL*jJJI ^Jw j-iU3 oUKJI aJut jl 
jjPiljll OljD^ii^-r-JI iJi^jiSidlj^t^^lut Ju^MAJli^kJIaJut ob-w^l o'tejjayj 
OliljjJIj *lwS!lj jjJaJlT idbil p IjiSH ja uu^l jl ^1 cM-l aljll i^j ^^ ^ iJ-l 

j^jjUii itfstMl I Jut jl jiljllj . Jpl^aJlj J^^JIjj^J.1 ^JflllT ijtJs Jol_^ y.»>.j Silll JIp Ijfc 
j& M " j^ilJU»Sl i«J^ (^IjTj^ JyiilJO IjJIjU uyijjIjJI jl Ml t (*JWIj Ji*JI A*lj« £ UU 
."Olj^-Ml4£?-lj J,\ji2j jli^JMI o IjwadJ ?wwj i 1 1 Jul 
ixJsLJIia-iJ-l ^jjolAJjuMLiUjjPjJsJ i^j j* t I^Ml J^ii^ Jljk" JLjTJS'j 
JJ j* c>aL?- ^1 <d Jw M Ji^j iutUw M SjSjyb ojl?-j ai 4J-I ob5l£JI JalToj tj-^lT 
Jl.jjSLs jT a) JlSj .JuJI j* ^ JT jLJ-^JJIy.JuiII^WlAlJIjA jltf-IIJu»jd«Jjll* 
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